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THE WATEE SUPPLY OF NEW TOEK CITY. 

In the Scientific American Supplembnt of the 
present week (No. 557), we print an exhaustive re- 
view of the plans for the future water supply of 
this city, from the pen of Mr. R. D. A. Parrott. The 
Quaker Bridge dam project is discussed very fully on 
the basis of ascertained facts. The conclusions 
reached are anything but favorable to the city's pros- 
pects. 

The Quaker Bridge dam valley seems, from the con- 
figuration of the land, quite unfit for the purpose of 
a reservoir. It has a very slight slope, only twelve feet 
to the mile. When the dam is overflowing, compara- 
tively little harm may be anticipated from it. But, 
unfortunately, the records of the past ten years prove 
that overflowing will be an abnormal state of things, 
and will only occur during four months of the year. 
For the remaining eight months, the storage pZws the 
flow into the reservoir will be drawn upon. This will 
occasion fluctuations in the level ; and when it is re- 
membered that twelve feet fall of water will expose a 
riparian area a mile in width of mud, the malaria- 
generating capacities will be obvious. It is quite 
within the possibilities that nearly three thousand 
acres of bottom may be exposed. 

This injurious feature does not only affect the coun- 
try .inhabitants, the.city is also threatened. Eventually, 
by its increase of 800 inhabitants a week, the region 
near the dam will be populated, and its evil influences 
may spread south and east over future thickly settled 
streets of the city. The recent injury to contiguous 
property, due to the lowering of the waters of Lake 
Mahopac, shows what harm exposed lake or pond bot- 
toms may do. 

For eight months, all the water of the shed will be 
impounded by the dam, and delivered to New York. 
All the filth of this area is to be drawn into a great 
pond, and without any purification by aeration is to 
be husbanded until delivered more or less diluted to 
the aqueduct. If sanitary science teaches anything, 
it does affirm that pond water is the worst of natural 
water supplies, and that a river by aeration due to 
its flow purifies itself. In the proposed reservoir, we 
have an exaggerated pond, in which no aeration is 
possible, and one that by its emanations threatens 
injury to those near it, and by its water may affect 
a whole city. 

Pumping, as executed in this city by private indi- 
viduals, represents a great deal of work, or its equiva- 
lent, mongy. But New Yorkers are proverbially pa- 
tient, and now seem resigned to await the completion 
of the new dam to secure a flow of water in the upper 
floors of their buildings. But Mr. Parrott points out 
that the bottom of the Quaker Bridge dam is only 
seventy feet above tide water, and that little or no 
amelioration is to be expected from it. In thie dry 
goods district, from one hundred to one hundred and 
flfty millions of dollars' worth of property are unin- 
sured, as the risks will not be taken. When the 
Croton was originally introduced in 1843, rates fell 
40 cents on the hundred dollars. Referring to this 
district alone, is it not public policy to spread the 
awful risk of a conflagration among insurance com- 
panies all over the world, rather than to center it 
upon a group of representative merchants, now un- 
willingly their own insurers ? 

It appears, then, that little amelioration in pressure 
is to be looked for, and that the supply will not much 
exceed 350,000,000 gallons a day. At the rate of 100 gal- 
lons per head per day, this supply will soon be grown 
up to. The policy of limiting the supply of water is 
directed against factories and health. Mr. Parrott ad- 
vocates a possible supply of 400 million gallons a day at 
a head of 300 feet. Among the features to be disap- 
proved of in the new structure, he includes the sub- 
merging of the Croton dam after its past and possible 
years of usefulness. 

The indictment from chemical and engineering stand- 
points reads like a sound one, and if unaccompanied 
by any suggestion for a remedy, would be disheartening. 
But the feature of the paper lies in a very pregnant 
suggestion, the utilization of the Catskill Mountains as 
a watershed. The idea cannot be clearly explained 
without the map that is printed with the paper. A 
dam on Esopus Creek, within fifteen miles of the Hud- 
son River, is the starting point. This is 500 feet above 
tide level, and includes 340 square miles of a mountain- 
ous watershed. A tunnel eight miles long will bring 
in 110 more square miles of watershed, through the 
Sehohaire Creek ; another three miles of tunnel will 
bring in 50 square miles of the Batavia Kill shed ; and, 
finally, a third tunnel, eight miles long, would increase 
the total area to 530 square miles of the purest water- 
shed this side of the Adirondacks. All this is little over 
a hundred miles from the city, is on the west side of 
the Hudson, and could be made tributary to the new 
aqueduct at comparatively small expense, in propor- 
tion to its features of good. 

Mr. Parrott calculates that the water will be six de- 
grees cooler than Croton. By the tunnels different 
sides of mountains will be utilized, so that local thun- 
der storms will all contribute to the supply. 

This is the general result of the conclusions derived 



from the paper we have considered. The subject of 
expense is taken full cognizance of, but should be the' 
last thing thought of. The health and safety of New 
York, and the encouragement of its manufacturing in- 
terests, rise paramount to any possible expenditure. 

^ I ■ » » 

SCOEING OF GEINDSTONES. 

The following item i^ a recent one, but it is not a 
new fact : 

" An improvement in the driving of grindstones and 
emery wheels is that by which the wheel is given a re- 
ciprocating lateral motion in addition to its rotation. 
Every one has noticed the advantage of moving a tool 
from side to side on a grindstone, so as to equalize the 
attrition on the different parts of the edge. It has now 
been found that by making the grindstone move later- 
ally, and keeping the tool still, a more perfect result is 
attained, while the detached particles of steel have an 
opportunity to drop off the grindstone instead of being 
crushed into it, and the wear of the stone and the 
heating of the tool are both greatly diminished." 

In file-making establishments the lateral movementof 
the grindstone is a necessity, else the file blanks would 
speedily cut the stone into annular channels. In some 
machine shops, also, provision is made for the same 
movement. But if this sideways movement is abso- 
lutely reciprocal, the stone will be scored as surely as 
though there was no movement sideways, only the 
scores will be curved instead of straight. For instance, 
suppose the shaft of the grindstone has end play 
enough on its journals to allow of a lateral motion of 
one inch, and a cam is fixed on the shaft with that 
amount of thro#, a stationary guide on which the cam 
works to be secured to the frame. It is evident that, 
when the stone has made one revolution, its periphery 
will be, in relation to a fixed line on the frame, in ex- 
actly the same place as when it started ; and, in conse- 
quence, if a scoring point was held against the face of 
the stone, it would make a cut one inch sideways out 
of a direct line, but meeting, to make a continuous ring, 
precisely as though the stone had no sideway motion. 

In order to prevent this continuous and uniform 
action, the lateral movement, in relation to the'revolu- 
tion of the stone, must be continually changing. For 
this purpose, the driving belt should be on a pulley on. 
a short countershaft, on which is also a gear wheel 
that meshes with another on the shaft of the grind- 
stone. This countershaft is to be attached by boxes to 
the grindstone frame. The gear on the griadstone 
shaft should be wide enough, on the face to allow the 
lateral movement of the stone without unmeshing the 
teeth of the gears. The cam is fixed to the grindstone 
shaft, and may have its throw either as a raised strip or 
as a score, to be guided by a holder fixed to the frame; 
but if the gears have even numbers of teeth — numbers 
divisible by each other — the uniform scoring cannot be 
avoided. So, one gear should have an odd tooth— "a 
hunting tooth," as it is sometimes called — which will in- 
sure perpetual change. Thus, if the two gears had re- 
spectively 40 teeth and 80 teeth, there would be uni- 
formity of throw ; but with 39 teeth and 80 teeth, or 
with 41 teeth and 80 teeth, uniformity would be impo's- 
sible. Half an inch is enough of lateral movement to 
the stone, and the relative sizes of gears are immaterial, 
so long as their disproportion in number of teeth is ob- 
served. 

■ ^ I » » ^ • 

FHOTQGBAFHIC NOTES. 

A Miniature Pape^mamera. — We have several times 
alluded to the fact that it was possible to obtain 
fair negatives by arranging a sensitive dry plate in one 
end of a suitable box, while in the center of the oppo- 
site end was a fine needle hole through a thin piece 
of metal attached to the outer surface of the box. 
Practically this idea has just been carried out in a 
small camera recently put upon the market, which, 
for its compactness, simplicity, and novelty, will be 
likely to lead a great many, young and old, into taking 
up photography as a pastime. 

The camera bellows is nothing more than a heavy 
brown-black paper box made in two folds, the whole 
when fully extended measuring about three inches. The 
front portion of the paper bellows is pasted over the 
edges of a rigid sheet of straw board, cut to the size of the 
sensitive plate, thereby forming the camera front, and 
in the center of this is an aperture about a quarter of 
an inch diameter, covered by a film of ruby and green 
colored isinglass, pasted on the inner face of the front. 
A minute needle hole is punctured through the center 
of the thin isinglass which forms the lens. The aper- 
ture is closed on the outside by a gummed paper flap. 
Cemented to another straw board, forming the back of 
the camera, is the sensitive dry plate. The back por- 
tion of the paper bellows is then pasted over the back 
of the camera the same as the ffont. We then have a 
light-tight paper box, the front provided with a pin 
hole and the back with a sensitive plate. 

When the folds of the paper bellows are pressed in- 
ward, making the front and back come together, the 
thickness of the package does not exceed half an inch, 
and measures 8^ by i]^. An angle of 100° is included 
in the picture, and the focus is 8 inches. It will be 
seen that its compactness makes it very handy to 
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carry. Several cameras can thus be readily taken in 
one's pocket, since they occupy scarcely any more 
space than the sensitive dry plate itself. 

In making an exposure, the bellows is extended, and 
the miniature box is set upon a post, chair, or any con- 
venient support, the front being turned toward the 
object to be taken. The small wafer of paper covering 
the aperture is turned down and an exposure of from 
one to two minutes is given, according to the light. 
Upon its completion, the wafer cap is turned back 
over the aperture, and the box compressed into its 
original compact form. The plate may be thus packed 
away for future development. If it is to be devel- 
oped at once, the box is removed to the dar"k room, and 
the back end carrying the sensitive plate is cut off 
with a knife. The plate is next easily separated from 
its paper backing and can be developed in the usual 
manner with potash and pyro. 

The peculiar advantages are that with each plate is 
furnished its own camera, so that both are always 
ready for immediate use. No focusing or adjusting is 
required. 

It is expected that the novice will take the plate after 
exposure to a professional photographer for develop- 
ment and the finishing up of prints. The low price at 
which the camera is sold complete, ready for use, puts 
it within the reach of everybody, and we expect it will 
be the means of educating many who will eventually 
take up the practice of the art with more expensive 
apparatus. 

Reproduction of Drawings direct with Black Lines on 
a White Background. — M. Poitevin is said to have been 
the first to give the details of a pra||ical process for 
the reproduction directly, without thyintervention of 
a negative, of drawings, maps, positives, etc. Pellet 
next devised the process of making blue lines in a white 
ground. A French officer, Lieut.-Col. De Saint-Florent, 
has lately published in the Bulletin de la Societe, 
which we find translated in the Photo. News, an account 
of some improvements he has made in these processes, 
accompanied by several useful details. 

The first method he speaks of is what is called the 
powder process, where the positive is reproduced by the 
use of inert powders. 

The paper employed is sensitized on a bath of bi- 
chromate of potash. 

If albumenized paper is used, it must be laid back 
down upon a saturated solution of bichromate of 
potash. If plain paper is employed, it should first be 
coated with a weak solut^^n of gelatine and water, and 
when dry sensitized face downward upon a solution of 
48 grains of bichromate to one ounce of water. 

If the sheet is large, the solution may be applied 
with a badger brush. 

The paper is next dried in the shade, and exposed in 
a printing frame behind the picture or drawing to be 
copied. The drawing should be specially prepared 
with Indian ink having mixed with it a little chrome 
yellow. The back of the sensitized albumen sheet is 
now placed in contact with the face of the drawing, and 
an exposure made to the sun in the usual way. For 
ordinary tracing linen or thin drawing paper, from 
three to six minutes will suffice; for an architectural 
design on thick paper, from twenty to twenty-five 
minutes. 

In case engravings on thick paper are to be copied, 
the printed side should be laid in contact with the 
front or glossy side of the sensitized sheet, and an ex- 
posure of from ten to fifteen mjjiutes given. It is well 
to use a special photometer, to determine accurately 
the right exposures. When taken from the frame, the 
print should be washed a few moments in ordinary 
water containing a few drops of ammonia, then dried 
in the air. If albumen paper is employed, its surface 
will present a curious condition. The under side of the 
albumen fiber, in contact with the paper, will be found 
to be slightly coagulated by the bichromate of potash 
where the light acted upon it. The reduction by light 
of the chromic salt has rendered the portions of the 
surface not protected by the lines of the drawing im- 
pervious to water. 

In case the exposure has been too short, or ammoni- 
acal albumen used in the preparation of the paper, or 
if too much water has been added to the ammonia bath, 
the albumen surface will not be totally impervious to 
water. It is necessary that these precautions be care- 
fully observed. 

The portions protected by the black lines will, even 
if the albumen is slightly coagulated by the bichro- 
mate, be quite permeable to water. In the water bath 
the albumen thus protected will swell up quite per- 
ceptibly. 

The print is now dried between blotting pads, when 
it will be observed that the whites alone, that is, the 
parts corresponding to the blacks to be reproduced, will 
possess an adhesive property, and retain the black or 
any other inert color that may be applied, whether by 
means of a dabber of cotton or a pointed pencil of 
cuttlefish bone. The surface is then cleared with a 
new dabber till the print is as free as possible from the 
black 

The sheet is next immersed briefly in a ten per cent 
eolation of sulphuric acid and water, which tr&nsf oruta 



the chromic oxide' into soluble sulphate, and, at the 
same time, coagulates the albumen of the black parts. 
After further washing in three or four changes of 
water, the ground becomes almost white. 

One difficulty to be noted about this process is that 
it is very hard to obtain absolutely pure whites — the 
ground is likely to be more or less slightly tinted. On 
the other hand, the prints are very clear, the lines 
standing out bold and plain. The process is also very 
simple and quick, and is valuable in case one has but 
little time to spare. 

The glaze of the albumen may be destroyed by plac- 
ing the print for ten or fifteen minutes in a solution 
of caustic soda, followed by careful washing. If the 
exposure is too short, negatives will be obtained in- 
stead of positives. 

Direct positives of landscapes strongly illuminated 
by the sun may be obtained . in the camera with ex- 
posures varying from thirty to forty-five minutes. 

■ * I « > » 

The Freleht Brake Tests at Burlington, loira. 

The tests of freight train brakes, undertaken by the 
special committee on that subject of the Master Car 
Builders' Association, began at Burlington, la., July 
13. They continued through three weeks, and are now 
completed. Of the five ^mpanies which brought their 
trains to engage in the contest, viz., the American, 
Eames, Rote, AVestinghouse, and Widdifield & Button, 
the Rote has practically not entered into the contest at 
all. Preliminary trials on the ground convinced the 
managers of this company that changes would have to 
be made in the apparatus before it could accomplish 
what they had expected of it. 

The Widdifield & Button representatives entered 
into the trial with 25-car trains, but the records made 
by them on the first 50-car train test in which they 
took part were not encouraging, and they undertook 
no others. This brake, like the others of the buffer 
class, as stated below, failed to hold evenly on the 
wheels during stops, and showed a lack of power on 
the grade. 

The Ai^rican Brake Company pluckily took its 
turns on the programme with 35 and 50-car trains, but 
every run, especially with long trains, showed that 
there were imperfections to be overcome before the 
brake would be satisfactorily adapted to all conditions 
of railway freight traffic. It must be added that these 
imperfections seemed to be common to all the inde- 
pendent brakes. With trains of 25 cars, and still more 
with those of 50 cars, the effort to hold the trains to a 
moderate speed on a down grade was a practical 
failure. In a run of this kind with the American brake, 
in an attempt to hold the train to a speed of 15 miles 
per hour, down the 55 ft. grade, there was a constant 
succession of shocks and lurches, much too severe for 
stock trains. 

The buffer brakes clearly failed to exert sufficient 
braking power on the down grade. The indications 
are that the retarding force exerted by the locomotive 
with its driver and tender brakes was very considerable 
on level track, and that the comparative absence of 
this help on the grade greatly increased the distance 
of the stop. If our railways had no grades, or only 
slight ones, the task of producing a satisfactory 
buffer brake would be a much easier one than it now 
is. The American brake certainly made a very good 
showing in the first three stops of several of the service 
tests, in spite of the intermittent action of the brakes 
above referred to, and it is not impossible that the 
well-known ingenuity of its mechanical superintendent 
may make it successful. 

It appears that the irrepressible "coupler question" 
is an important element in the brake problem. There 
seems to be no doubt that the shocks of which we have 
spoken are largely caused by the cumulative effect of 
the slack, as the cars are bunched during a stop. In 
the case of buffer brake systems, when the oars come 
up against each other as the brakes take effect from 
the front of the train toward the rear, the result is the 
releasing of the brakes on the forward portion of the 
train, which then forges ahead until another compres- 
sion of the draw-bars again sets them. This alternate 
slacking and starting forward would sometimes occur 
a number of times in a single stop, giving a continuous 
succession of shocks. With continuous brakes there 
was usually but one bunching of cars, and consequently 
one shock, though sometimes there would be a second 
one, far more severe than the first. Tests made with 
trains so coupled as to reduce the slack to a minimum 
showed a large decrease of shocks, thus scoring 
a point for the hook couplers. It is not impossible 
that much of the imperfection in the working of the 
buffer brakes may disappear if slack can be eliminated 
from long and heavy freight trains. The extent to 
which draw-bars can be compressed also appears to be 
an item of some importance. There were indications 
that the trains whose draw-bars were capable of only 
slight compression did not show as severe shocks as 
did those which permitted more variation in the space 
between the cars. 

The Westinghouse air brake and the Eames vacuum 
brake were the only continuous brake systems entered 
for the tests. 



The Westinghouse surpassed all the other competi- 
tors in the completeness of the preparations, the per- 
fection of its equipment, and the familiarity of its 
representatives wit^ their duties. Those upon whom 
devolved the handling of the brakes had an invaluabie 
practice in all that was required to bring out the full 
efficiency of the system in all the tests. While it is be- 
lieved that no train of 50 cars, each loaded with 20 tons, 
had ever before been handled with this brake, it is in 
extended use on the freight equipment of many roads,, 
and long and heavy trains are being handled with it 
every day down the grades of the great mountain and 
Pacific coast lines. Its representatives, when they be- 
gan th.e tests, knew fairly well from actual experience 
what the system could be depended on to accom- 
plish. 

The Eames vacuum brake entered the contest handi- 
capped in more than one respect. It had never been 
operated on a train of even 25 cars in regular service. 
Those who handled it had had but slight opportunity 
to learn those niceties of management by which the 
difference between a good stop and a bad one is caused. 
The cars which this company brought to the trials 
were in some respects inferior to those of the other com- 
petitors, especially as regards the draw-bar rigging. 

Doubt as to the possibility of controlling loaded 
trains of 50 cars with continuous brakes need no longer 
exist. When, on the morning of July 24, the Westing- 
house train of 50 cars, each with a 20 ton load, thun- 
dered along the course, and swept down the 55 ft. 
grade, making each stop smoothly, in short distances 
and practically without shock, the fact that such 
trains can be handled by continuous brakes in all the 
exigencies of service was shown for the first time, but 
it was shown conclusively. The same fact was demon- 
strated by the Eames vacuum train, which in similar 
circumstances made in these runs records which fully 
satisfy all those who are identified with it or interested 
in its success. 

Yet it should be said that it is very doubtful whether 
the brakes on the rear third of a 50-oar train, in either 
of the two systems, exert much effective retarding 
force. Although the gauges on the last car always in- 
dicated nearly as much air or vacuum pressure as those 
at the front end, and showed that the brakes were on 
in from 10 to 14 seconds, other facts lead to the belief 
that the stops were made before the rear brakes were 
effectively applied. It was certainly shown that 50-car 
trains could be well handled if the brakes were cut out^ 
of the last 20 cars. 

The general facts established by the tests, as regards 
the systems taking part in them, may be summarized 
as follows : 

1. Continuous brakes, operated by air, can be ap- 
plied to and released from the wheels of trains of 50 
cars with all the promptness required in the service. 

2. Brakes operated by compression of the draw-bar 
may be used with a good degree of success upon trains 
not exceeding 25 cars, if handled "intelligently. To be 
used on long trains, some device must be contrived by 
which the brakes will be steadily held to the wheels 
during the whole stop. 

3. In running down grades, the buffer brakes do not 
show retarding power relatively proportioned to that 
which they exhibit on level track, or to that shown by 
the continuous brakes on down grades. 

4. The comparatively gradual putting on of the full 
power of continuous brakes in what are called " ser- 
vice " stops is sufficient to meet all or nearly all the 
exigencies of service. The records show that these 
stops, or, at least, many of them, are made in just 
about the same distance as the corresponding "emer- 
gency" stops, while the injurious shocks which accom- 
pany the latter are avoided if the brakes are applied 
with a fair degree of skill. 

5. The proper handling of long freight trains with 
either continuous or buffer brakes requires a coupling 
device which shall largely decrease the amount of 
slack caused by the use of the ordinary link and pin. 
This proposition is, perhaps, not absolutely established 
by the tests, but its truth is certainly indicated.— 
Railway Master Mechanic. 



Mrs. Cleveland, In the Adlrondacks, Starts the ma- 
chinery of the Minneapolis Exhibition. 

The opening of the industrial exhibition at Minne- 
apolis, Minn., Aug. 23, was made somewhat memorable 
by the fact that the machinery was set in motion by 
the President's wife from Upper Saranac Lake, in the 
Adirondacks. All the other arrangements for the pur- 
pose having ^|^n previously made, direct telegraphic 
communication was established between the exhibition 
building and the Minneapolis office of the Western 
Union Company, thence through Chicago, Cleveland, 
and New York city, with the country stopping place 
of the President's party, when, upon a given signal 
that the circuit was open the whole distance, Mrs. 
Cleveland pressed a button which set the wheels turn- 
ing in the exhibition, over a thousand miles distant. 
The opening of the exhibition was a great success, the 
ceremonies being participated in by enthusiastic 
crowds. 
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BIBUINOHAM COBFOBATION GAS HOLDEBS. 

These gas holders, the largest in the world, are made 
in three sections. The three sections telescope into 
each other, the lower one being the largest. 

The upper section is 330 ft. in diameter. Its sides are 
50 ft. high. The crown that covers it in rises 30 ft. in 
the center, giving a total height of 70 ft. for the section. 
The main part of its plates are of No. 9 iron, with IJ^ in. 
laps, secured by five-sixteenth inch rivets. The crown 
is untrussed. 

The stiffness of the crown of the Birmingham holders 
is secured, apart from the inherent strength of the or- 
dinary plates as pressed upward by the gas, by theuse 
of a sort of half box girder running around the upper 
curb. It is composed of two principal members. Around 
the upper sides of the section, and taking the place of 
the regular side sheets, a row of vertical steel plates, 
14 in. wide, J^ in. thick, each about 37 ft. 9 in. long, are 
carried and secured to each other by butt joints, strap- 
ped and double riveted, the straps coming inside the 
holder. This constitutes one member. The first row 
of crown sheets are of similar steel, 3 ft. wide, and also 
butted and strapped, forming the second or hori- 
zontal member. A special obtuse angle iron, 6" X 6" 
X /^", is carried around the curb, and these two sets of 
plates are riveted to it, one set on top and one on the 
side. Then within the holder fifty-two bracket plates, 
of J^ in. iron, are riveted within the angle. This, it 
will be seen, represents a circle of a half box girder, 
14" X 36' X %", with re-enforcing brackets. 

All the butt joints here and throughout the holder 
are planed so as to fit accurately. The top sheets are 
arranged in circles with radial joints. The side plates 
are of No. 10 iron, except the lower two courses, which 
are ^ in. in thickness. The arrangements adopted for 
the roller frames are of much interest. 

In the drawing, one of the roller frames is shown in 
position, secured to the upper curb. It rests on the 
row of steel plates already described as constituting 
the horizontal member of the box girder. The double 
riveting of the butt joint, and the double line of rivet- 
ing attaching the plates to the angle iron, are also 
shown. The general construction and bracing needs 
little description. Three rollers are carried by each 
frame. One is the radial roller in use in England and 
America universally. The other two are the French 
tangential rollers. For guide rail, an H-beam or joist 
iron is used. The tangential rollers work on the flat 
surfaces ; the radial roller works in one of the chan- 
jiels. 

Screws are provided for adjusting the rollers accu- 
rately to their work. The radial roller is 3 ft. in di- 
ameter ; the others, 18 in. There are twenty-six such 
carriages, or roller frames, on the top curb of each 
holder. 

It is calculated that by this combination of rollers the 
pressure due to wind from any given direction is support- 
ed by and divided among three-quarters of the guide rails 
and oelumns— a very superior distribution of strength. 
At the bottom of the sec- 
tion a cup is formed by bend- 
ing a seven-sixteenth inch 
sheet into aU-shape. This 
is known as Piggot's form, 
being due to Mr. George 
Piggot, who introduced 
it in 1863. 

An illustration of the cup 
of the upper section is giv; 
en, showing the bottom rol- 
lers within the section. The 
cups are 13 in. wide by 18 in. 
deep. In this cut is also 
shown the top of the next 
or intermediate section 
as it enters the cup. The 
bottom rollers of the upper 
section work in a channel 
bar secured to the inside of 
the next lower section, and 
outside of this section a 
plateof iron bent into semi- 
circular form is secured 
that extends up and down 
the entire height. Each of 
the sections has fifty-two 
such "booms" or stiff en- 
ers. The ends of two of 
them are shown in the cut. 
Those for the upper sec- 
tion are within it ; for the 
other sections they are on 
the outside. As bent, they 
are 11 in. wide by 13 deep for the upper section, and 18 
in. wide by 4 in. and by 5 in. deep for the intermediate 
and lower sections respectively. The vertical booms of 
the two lower sections are re-enforced on the interior of 
the holder by channel bars, which are riveted by means 
of angle irons to the interior side walls, and within 
their grooves the bottom guide rollers travel. The ver- 
tical booms of the upper section coming within the in- 
terior have no such re-enforcement. 
Smaller carriages or roller frames with radial and 



tangential rollers are attached to the upper curb of 
each section. Thus there is a total of seventy-eight 
carriages in each holder. For upper and lower sheets 
J^ inch plates were used on both lower and inter- 
mediate sections. The rest of the sheets are No. 10 
gauge. The bottom curb is an incomplete or three- 
sided box girder, with two 9 inch horizontal plates con- 
nected by a 34 inch channel bar, all nine-sixteenths inch 
in thickness. The bottom guide rollers work within 
this space. All the rollers turn on steel pins. 

The frame is next to be spoken of. In this we recog- 
nize an integral structure, not a mere collection of 
columns held together by girders from top to top. 




BOLLEB FBAHE AND GUIDE BAIL. 

Each frame consists of twenty-six uprigbt members. 
Each member is composed of three hollow beams, each 
made up of four flanged segments, that form, when 
united, a hollow cylinder. They are spaced M the base 
five feet apart from center to center, and come together 
at the top. The inner beam is vertical, and carries the 
H-beam against which the rollers work. The two outer 
beams slope inward and meet it at the top. This series 
of three beams, each 13 inches in diameter, is braced 
and tied by cast iron struts and cross bracing. Each set 
constitutes a vertical member of the frame. 

These series or members are connected by 8 in. X 5 in. 
H-beams, placed horizontally and crossing each other. 
A system of cross latticework is carried from top to 
bottom around the outside of the frame. The bars 
composing it at the bottom courses are 9 in. by % in., 
diminishing to half that width at the top. A six by 
five inch H-beam is fastened in an accurately perpen- 
dicular position to the front column of each group, to 
act as guide rail for the rollers, as already described. 



is 8 '3 inches. As iron is of about seven times the 
specific gravity of water, if all the iron in one holder, 
exclusive of the frame, were melted into a disk of the 
diameter of the outer section, it would be about one 
inch in thickness (more exactly 1'15 inch), and would 
weigh about 1,000 tons. Including the guide frames, 
3j350 tons of iron were used in both the structures. 
Each one holds about one hundred tons of gas, that 
exerts about the same lifting power, in virtue of its 
buoyancy. 

Comparing one of these holders with the Great 
Eastern, it will be found to have about double the 
capacity of the including parallelopipedon of the great 
vessel. The holding capacity, if calculated in cubic 
feet of water, is about four times the displacement of 
the vessel, or 100,000 tons. Including a water surface 
336 feet in diameter, and a clear height of over 150 feet, 
it will be seen that a large vessel could be comfortably 
docked within it. 




w 



ESCOPING CUP BETWEEN UPPER AND INTERMEDIATE SECTIONS, 



As the two holders are close together, the frames are 
connected with each other, for mutual re-enforcement. 
There are no wind ties at the top of the frame. A pro- 
tective hand rail runs around the curb of the upper 
section. 

Each of the Birmingham holders is 336 feet in di- 
ameter and 150 feet high, with a capacity of 6,500,000 
cubic feet. The height to the center of the crown is 
177 feet. The inlet pipe is 36 inches in diameter. 

The pressure produced by these gigantic structures 



Influence of lilglit on Colors. 

Dr. John Percy says : 

"I have drawings made by myself about fifty-seven 
years ago, in which the gray was made of indigo and 
Indian red. They have been kept in the dark ever 
since, and, so far as 1 can observe, no change has taken 
place. On the other hand, I have seen hundreds of 
drawings in which the grays used were the same, but 
from which the indigo has wholly disappeared in con- 
sequence of long continued exposure to solar light. It 
would not be difficult to make a large exhibition of 
faded drawings of such men, for example, as Francis 
Nicholson, Cop^ Fielding, and De Wint. This sub- 
ject of the duHTOility of pigments with reference to 
water color drawing has engaged my special attention 
for more than twenty years, and some day, perhaps, I 
may communicate the results even at the risk of excit- 
ing the ire of some persons. Certain colors resist light, 
and others do not. My collection contains about 1,600 
drawings, almost wholly of the early English school, 
and the work of about 700 different artists, so that I 
can speak with some experience on the subject. 
Facts as to the durability or non-durability of water 
color drawings are abundant and amply sufficient to 
settle the question. But in order to explain the chemi- 
cal changes induced by light, long and very accurate 
investigation will be required by men thoroughly com- 
petent for the work. 

" I will mention one curious circumstance, not so 
generally known, I think, as if, deserves. It is imagined 
by some persons that in a hard, solid, compact sub- 
stance, such as glass, chemical change under ordinary 
atmospheric conditions cannot occur. Now, you have 
probably noticed, many years ago, the pink color of 
many windows in London. That color was actually de- 
veloped by the action of light upon the glass. Faraday, 
if I mistake not, first pointed out that where the glass 
had been protected from light by putty, it remained 
colorless as at first. Oxide of manganese is used in the 

manufacture of window 
and some other kinds of 
glass to counteract the 
color which would be pro- 
duced by the ferrous oxide, 
which is always accident- 
ally present in small pro- 
portion in the materials 
from which the glass is 
made. 

'■ Is it not strange that 
the pink color should result 
from the action of the light 
on the manganese com- 
pound in the glass ? The 
manganese passes in conse- 
quence to a higher degree 
of oxidation, in which state 
it is pink or purple. If you 
take, as I have done, a 
piece of the window glass 
colored pink, and heat it 
gently, it loses its color and 
becomes quite colorless, as 
it was at first. Thus we 
see that even^insuch a sub- 
stance as glass, chemical 
intermolecular movement 
may occur. If this be so, 
then we may expect a simi- 
lar result in resins, of which 
varnishes are made." 

How TO Tin Cloth.— A 
mixture of finely pulverized metallic zinc and albu- 
men, of about the consistency of a thin paste, is 
spread with a brush upon linen or cotton cloth, and 
by means of hot steam coagulated. The cloth is now 
immersed in a bath of stannic chloride, well washed, 
and dried. Running the cloth through a roller press, 
the tin film is said to take metallic luster. Designs cut 
in stout paper, letters, numbers, etc., when laid be- 
tween cloth and roller, are impressed upon it. It can 
also be cut in strips, corners, etc. 
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How Bobemlan Glass la Colored. 

The ornamentation of the glass is done partly in 
connection with the exposure in the furnace and 
partly in the finishing shops, where the work is com- ' 
pleted by cutting, polishing, tarnishing, etching, j 
painting, and mounting in metal. The glasshouses 
have at their command a very complete color scale 
for transparent, opaque, atfd clouded glasses. But it 
must not be supposed that a crucible is placed in 
the furnace for each color, from which glass colored 
for each ornament is to be made. The colors are 
worked out by means of what are called pastes, which 
are kept on hand in sticks or cakes. From pieces of 
these pastes, previously warmed, till they are soft, 
suitable quantities are cut off, laid upon the founda- 
tion of white or colored glass, and then spread out 
by drawing or blowing. By this means only is an 
economical use of such costly materials as gold and 
silver compositions possible. Some of the glasses thus 
treated — gold, copper, and silver glasses — remain still 
little, or not at all, colored after the melting, shaping, 
and quick cooling, and do not take on their bright 
hues until they are reheated. This is the case with 
the new yellow silver glass, which continues uncolored 
after the intermelting of the silver salt until it is ex- 
posed in the furnace again. Very fine effects are pro- 
duced by blending or overrunning of paste colors, 
provided proper attention is given to the laws of har- 
mony. A blue glass cup is, for example, overlaid with 
silver glass at its upper edge, and this is drawn down 
in gradually thinner tones till it fades away at the foot 
of the vase. Gold and copper ruby coIm|s are thus com- 
bined with green glasses, etc. Another brilliant effect 
is produced when a still hot bulb of glass is rolled in 
finely pulverized aventurine glass, and after this is 
melted, and previous to the shaping of the vessel, is 
overlaid with a coating of either colored or colorless 
glsiss.— Popular Soienae Monthly. 



Wanted, a Gas IKeter. 

The following inquiry has been addressed to the edi- 
tor of this paper, which question we refer to our me- 
chanical and inventive readers for an answer : 

"Can any of your mechanical correspondents refer 
us to a self-acting meter for the registry of gas, as' 
manufactured ? 

" They are needed to be used in connection with ex- 
haust fans, and the gas will have a temperature of be- 
tween 400° and 500°. They should be able to run at 
least 80 days, and 90 days would be preferable. 

" The gas, an oxyhydrocarbon one, available at will 
for heating, power, and illuminating purposes, will be 
largely used in manufactories and other works, and it 
is for the determination of the gross amount of royalty 
to be paid that they are required." 

The difficulty involved in supplying this want lies in 
the hi^ temperature of the gas. Ordinary gas meters, 
if of the wet type, would be quite unavailable, on ac- 
count of the presence of water and consequent genera- 
tion of steam. Dry meters would have their diaphragms 
dried, their oiling destroyed,.and their fiexibility inter- 
fered with. A positive-acting meter, such as used for 
water, would, if of sufficient capacity, and if the lubri- 
cation was not interfered with by the heat, be very ex- 
pensive. Something of the anemometer type seems to 
be indicated, as the doctors say. We leave the problem 
tp our readers. 

^ < ■ I » 

A KILE COOLEB THAT EXCLUDES THE AIB. 

The illustration herewith shows a cooler designed to 
facilitate the changing of the milk and the raising of 
the cream without uncovering the pans to the outside 
air and dust. The lower part, or pan box, of the cooler 



to the bottom and sides of a sheet metal lining. The 
box has an overflow pipe and a lower outlet pipe, 
through which the water used in cooling the milk may 
escape. The cover of the box has an interior water 
tight sheet metal lining, the central portion of which 
is raised, forming a pendent trough-shaped part, which 
enters the box around the milk or cream pans, and 
water-seals the pans against the entrance of air when 
the cooler is in use. In the lining, over each of the 
pans, is fitted a tube, through which the milk may be 
passed or strained into the pans. The water supply 
pipe is fitted at one end of the cover, and the overfiow 
and discharge pipes at the opposite end. The water 
circulation may be regulated as desired, and the pans 
may be filled without lifting the cover. 

This invention has been patented by Mr. John H. 
Bramkamp, of No. 835 Holiday Street, Denver, Col. 

AN OIL CAN WITH WICK TUBE BESIDES A NOZZLE. 
The accompanying figures represent an oil can hav- 




cioywwx. 




BBAMEAMF'S MILK COOLEB. 

is made with double bottom and side walls, providing 
air spaces, as will be readily understood from the en- 
graving, where one corner of the cooler is shown with 
parts broken away. The cream pans, which are shal- 
low, are supported with their tops about level with 
the top of the box, upon a metal framework, attached 



UOAT'S OILEB. 

ing a body of oblong form, provided with spring sides, 
and terminating in a wick tube for receiving a broad 
wick for applying oil to the surface of saws, for the pur- 
pose of lubrication, and for oiling metallic surfaces to 
prevent rust. This oiler has also a nozzle or spout, 
with a regulating valve for controlling the amount of 
oil escaping through the nozzle or the wick. By the 
side of the wick tube is formed a chamber containing 
spur wheels placed on a spindle, extending longitudin- 
ally through the chamber a':d through the end of the 
can, the spur wheels engaging the wick, so that by 
turning the spindle the wick may be raised or low- 
ered. 

This invention has been patented by Mr. Elijah 
Moat, corner of Third and Flower Streets, Los Angeles, 
Cal. 

!»<>»» 

A TBAVELING POST AND FILE DBIVEB. 

In this construction the derrick is so mounted upon 
the vehicle platform that it may always be adjusted to 
a perpendicular position, irrespective 
of the contour of the ground on which 
the vehicle stands, while the arrange- 
ment is such that the derrick may be 
folded down to rest in a horizontal po- 
sition, and a tongue or bolt connected 
to either axle of the vehicle. 

The rear axle of the vehicle is much 
longer than the forward axle, both ax- 
les having pole couplings, and both 
being connected to the platform frame- 
work by king bolts. The derrick prop- 
er consists of two timbers, to the lower 
ends of which are secured stout iron 
legs, which rest in sleeves secured to 
the upper faces of the rearwardly ex- 
tending ends of the central timbers, in 
such way that the derrick timbers 
may be tilted, upon their connection 
with the vehicle platform, either to 
one side or the other, or folded back- 
ward, while they may be supported by 
braces in a vertical position. The 
braces are each formed in two sections, 
each section carrying blocks arranged 
so that their teeth will interlock, and 
there is a binding pin which holds the 
teeth in engagement, but which may 
be withdrawn in order that the length 
of the brace may be adjusted to suit 
the requirements of any particular 
case. Between the guide timbers is 
the weight to be used as a hammer, 
with the ordinary form of hoisting and 
tripping mechanism. A long pole is so connected, near 
the top, to one of the vertical timbers that it may be 
carried to the side, front, or rear of the derrick, to aid 
the operator in moving it, irrespective of his position. 

This machine has been patented by Mr. Adam To w- 
berman, of Sutherland, Iowa, 



Thunder Storms. 

From certain meteorological statistics recently pub- 
lished in Germany.' we learn that thunder storms in 
that country have, during the last thirty years, been 
steadily increasing both in frequency and severity. 
The number of deaths per annum from lightning has 
increased in a far greater ratio than that of the increase 
of population. In the present state of our knowledge 
of the whole subject of atmospheric electricity, the 
cause of the phenomena of thunder storms is confess- 
edly obscure. It is, however, very possible that some 
light would be thrown upon the question by a com- 
parative study of the frequency and severity of storms 
during a lengthened period and over a wide geographi- 
cal area. 

The German savants incline to the opinion that the 
increase is to be attributed to the enormously increased 
production of smoke and steam which has taken place 
during the last three decades. But although we may 
admit this to be to some extent a probable vera causa, 
yet, when we consider the very local character of thun- 
der storms, we should naturally expect to find that it 
would follow that the neighborhoods of large cities, 
and especially of manufacturing districts, would suffer 
the most severely. But the statistics referred to show 
distinctly that the very reverse is the case. The num- 
ber^of storms attended by fatal results from lightning 
is far larger in the agricultural districts than in the 
towns. Upon the other hand, we ought to take into 
consideration the protective action of lightning con- 
ductors, with which the prominent buildings in the 
towns of Germany are well provided. 



Artesian W^ells In Denver. 

In 1883 the president of the Denver Water Company, 
one of the owners of landed estate in North Denver, on 
the highlands, just across Platte River, immediately 
opposite the business section of the city, conceiving his 
land to be underlaid at considerable depth with valua- 
ble coals, began boring them. At a depth of about 300 
feet a stream of water was suddenly projected, with 
great force, from the bottom to a height thirty or forty 
feet above the surface, completely drenching his men 
and compelling a suspension of work. At first it was 
thought to be but temporary; but as it continued day 
after day without any perceptible decrease of force or 
volume, and as the theory of its projection from true 
artesian sources, so to speak, became more and more 
apparent, Mr. Zang, owner of a large brewery near by, 
concluded to test the matter for himself. In due time,ap- 
parently, the same deposit was encountered at a depth 
of 300 feet, and then followed a succession of like enter- 
prises, all of which were successful. Many wells are 
now in operation, varying in depth from 350 to some- 
thing over 700 feet, the deepest being that sunk by the 
county of Arapahoe, near its splendid court house, 
which is 910 feet deep, the whole producing about 
3,000,000 gallons per day of 34 hours. The water is very 
pure and fine. 

i < I I I ■ 

stannous Chloride as a Disinfectant. 

This is recommended by Dr. Abbot as being more ac- 
tive than zinc chloride, copper sulphate, zinc sulphate. 




TOWBEBMAN'S POST AND FILE DBIVEB. 

or ferric sulphate, spores being killed after exposure to 
one per cent solution for two hours. It is cheap, tol- 
erably safe, and will not corrode lead pipes. It is ad- 
vised, when required to be kept, and to prevent fonna- 
tion of insoluble oxychloride, to mix it with an equal 
quantity of ammonium chloride. 
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AUTOUATIC OUABS AKS FLATFOBK SOOBS FOB 
BAILWAY CABS. 

The accompanying illustration shows a construction 
designed to prevent smoke, dust, cinders, etc., from 
passing down between cars in motion, and also to pro- 
tect the steps and platform from rain and snow. Each 
a^uard is a little wider than the top of the car, the body 
portion of the guard being formed with an upwardly 
curved or flaring forward end, while the rear end is 
out out and adapted to fit closely around the rounded 
top of the car, so that the wind cannot get under and 



If you stick to your duties, people call you haughty 
and proud ; and if you mingle with the crowd, the 
verdict will be that you do not attend to business 
properly. 

In view of all this, To please everybody is impossi- 
ble. — American Lithographer. 



A FBTJIT JAB COVEB FITTED WITH AIB FUHF. 

As the exclusion of air is a most important element 
in the preservation of canned goods, all methods of 
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BAILWAY CABS, 



SMOKE, DUST, ETC., FBOM ENTEBING THE DOOBS. 



raise the end. The guard also has downwardly pro- 
jecting side flanges, with a slight curve upward at the 
meeting ends, to give the air an upward direction. 
There are doors, intended to be either sliding or flexi- 
ble, to cover in and protect the spaces between the 
cars, to which may be attached fenders that will com- 
pletely cover the car steps, these devices not only 
keeping out snow, wind, etc., but serving to .pre- 
vent accidents from passengers falling off the plat- 
forms. 

The guard is mounted in its operative position on 
the end of the car by a transverse rod, or by bolts 
which pass through the side flanges, making a pivotal 
bearing in which the inner ends of the guards toward 
the center of the coach will just overbalance the 
outer ends. When the train is in motion, the air 
passing under the raised forward end of the guard on 
the forward end of each coach will raise the rear end 
of the guard, and allow the free passage of smoke, 
dust, etc., through the space between the body of the 
guard and the top of the car, the pressure of the air at 
the same time forcing the inner end of the guard at 
the rear end of each car down tightly against the car 
roof, causing the smoke, dust, etc., to pass up over 
the guard; . 

This invention has been patented by Mr. R. J. Gill- 
ham, of Orlando, Orange County, Fla. 



Tbe Iiuposatble. 

Prominent among the many quaint devices and curi- 
osities in which the writer's native city abounds were 
two large stone ornaments, serving as guards to seats 
of honor in one of the public buildings. One of these 
posts showed a picture of a party going out to a day's 
sport in a boat with flying pennants and all outward 
signs of merriment, while on the companion pillar ap- 
peared the same boat turned toward home, and the 
people on board looked dejected and sad. The repre- 
sentation bore the significant inscription : To please 
everybody is impossible. 

Since then we have often recalled those marks, and 
have wondered how deep-rooted must have been the 
conviction which thus caused an attestation to be 
put up in lasting granite for the benefit of passers- 
by. 

Indeed, it is impossible to please everybody, should 
you try ever so hard. 

The truth of it is felt by the newspaper man, and 
especially by him of a trade paper. 

If j-ou make your paper large and of many pages, 
people assert that you are greedy and presumptuous ; 
while if you cut down its size, they say Ihat you 
have met with reverses, and will be compelled to close 
up soon. 

If you print your journal in large type, the people 
say that you are at your wits' end, and don't know 
where to get reading matter while if you use small 
type, they say that there is so much -in the paper, 
that they do not know whether to begin reading, or 
not. 

If you publish a great many suggestions and hints, 
you are called tedious ; and if you look to chronicling 
affairs and happenings of the day, you are trifling 
and flippant. 

If you give selections, your subscftbers will com- 
plain that they are treated to second hand stuff ; 
and should you conflne yourself to original articles, 
they will be sure to say that there is the spice of 
variety lacking in your journal. 

If you speak of anybody or anything, people will 
declare that you have been bribed to do it ; and if 
you never give a complimentary notice, you will be 
voted a mulish, good-for-nothing blockhead. 

If you add to your paper, critics declare that you 
are playing at a game of blufBng ; and if you keep 
going your easy way, you are denounced as stingy 
Jind uncommercial. 



canning provide some means of attaining this object 
with more or less completeness. Theillustration here- 
with shows a simple method of reaching the desired 
end, by making the jar cover in the form of a cap, to 
be held flrmly in its position by the pressure of air on 
the outside, fourteen pounds to the square inch, the 

air within the jar 
having been pre 
viously exhausted by 
the air pump, shown 
in place for such 
sealing on a j a r, 
partly broken away 
at the top, giving 
construction of 
cover. ffhe outer 
rim of the cover fits 
upon a packing ring 
of the jar, no screw- 
ing on of the cover 
being necessary. 
The operation of the 
air pump will be 
readily understood 
from the illustra- 
tion, a rubber cush- 
ion carried by it fitt- 
ing in a recessed por- 
tion of the top of the 
cover. It is obvious 
that in this way a 
can may be very 
tightly sealed, and 
the cover is so made 
that the can may be 
opened as easily as 
the spring cover of a 
watch. It can also, 
with the air pump, 
be quickly sealed as 
effectually as at first, 
so that part of the 
from time to time as 




DOHEBTY'S JAB COVEB. 



contents may be taken out 
desired. 

This invention has been patented by Mr. John 
Doherty (care of Holly Mfg. Co.), of Lockport, N. Y. 



STTBFACE CONDENSEB. 

This condenser is especially designed for steam trac- 
tion engines, such as are used for plowing, thrashing. 




BENSON'S SUBFACE CONDENSEB. 

and other similar uses to which steam may be put 
where scarcity of water makes the saving of water by 
condensing the steam a consideration of great import- 
ance. It may also be used for the heating of houses. 
The condenser proper is composed of a number 



of thin parallel corrugated plates, which are so ar- 
ranged that the hollows of one plate face those of 
the other, thus forming, practically, a vertical series of 
horizontal tubes. The ends of the plates are so con- 
nected as to form a continuous passage through which 
the steam flows. Alternate cells are designed for the 
passage of air, which is forced through by a blower, 
and serves to cool the plate^ and thereby condense the 
steam. The steam cells open into a space at one side 
of the case, and at the other side they have nipples 
that open into pipes leading the condensed water down 
into a trap chamber in the base. A 
condenser constructed in this manner 
has a cooling surface of great area for 
the steam to come in contact, with, 
is very light, weighing, it is claimed, 
only 50 lb. to the horse power of steam 
to be condensed, the plates being made 
of light sheet metal. It is further 
quite small and compact compared- 
with the surface it contains. The air 
, after condensing the steam is con- 
ducted to the ash pan, where it serves 
to support combustion. , 

This invention has been patented 
Benson, 53 East Monument St., Balti- 



by Mr. B. 
more, Md. 



S. 
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Dlffaslon Applied to Cider Making. 

La Revue Agricole de la Region du Nord has just pub- 
lished a memoir by Mr. C. Fossier on the diffusion pro- 
Cess as applie^to the manufacture of cider. After 
making known the principles upon which the extrac- 
tion of juices by diffusion is based, the author says : 

" i have established a cider manufactory at Ham, in 
which I make an exceedingly practical application of 
dialysis to the exhausting of fresh apples. I operate 
upon apples in the form of slices, as in the case of beets 
prepared fordiffusion — a process employed in the manu- 
facture of sugar for extracting beet juice, and which 
has pretty generally replaced hydraulic presses. My 
apples are placed in an exhausting apparatus, the ele- 
ments of which are twelve open tuns, that are arranged 
in a line with each other in a horizontal plane. These 
tuns are provided with trunnions, so that they can be 
easily inverted for emptying them when the apples 
that they contain are exhausted. 

" Produce. — By this mode of operating I obtain every 
bit of juice that the apple contains, in amaximum state 
of concentration — that is to say, without the addition 
of water, and at such a density as I may determine in 
advance. The loss in the residua is none, since from 
each '230 pounds of apples treated I get, practically and 
regularly, 312 pounds of pure juice, at a minimum. As 
this is all that the apple contains, there is, in this re- 
spect, no comparison to be established with the pro- 
duet obtained by other processes, all of which leave a 
certain amount of juice in the residua. . 

'■^Manual Labor. — With two men, I daily produce as 
many as 2,600 gallons of cider. I can do more, since 
these two men constitute my sole force. Outside of the 
manufacture, properly so called, it is their duty to do 
the carting of the apples and cider between the works 
and the railroad, and to do the storehouse work, and 
so forth. A small one horse power steam engine (Her- 
mann-Lachapelle type) actuates the pump that ftir- 
nishes me with the large amount of water required, 
and likewise actuates the applie cutter. The making 
of 3,6C0 gallons, and even more, of cider with two men 
is, I think, a considerable saving in the expense of 
manufacture. 

" Quality of the Cider.— After three years of practical 
and industrial experience, without counting the years 
that were passed in testing the efficiency of the process 
before putting it in practice, I can now assert, to my 
full knowledge, that none but the cider obtainedby 
dialysis is perfect. Fermentation is easily set up, and 
proceeds rapidly. The deposits that it causes are 
dense, and of slight bulk. They speedily collect in a 
mass, and it is rare to find more than a quart of turbid 
cider at the bottom of the 110 or 130 gallon casks in 
which I have submitted it to fermentation. After fer- 
mentation, the cider is as limpid as it was when it came 
from the apparatus ; an odor of the raw pomace has 
developed, or, rather, it is not concealed ; the taste is 
truly vinous, and the beverage is a healthy one, which, 
even before fermentaition, does not possess the laxative 
properties of the mash produced by the press or 
alembic. In a word, it is a beverage comparable with 
wine, taking into account, of course, the alcoholic rich- 
ness, which has the same influence upon wine as upon 
my cider. It keeps perfectly in casks and bottles. It 
remains limpid in the latter, and, in case it has been 
put into them when somewhat new, it produces but a 
slight deposit, which is heavy, and easily masses, so 
that the cider remains limpid, as occurs with wine. 
Like wine, too, it can be carried to a distance without 
undergoing alteration. This is an important property 
for consideration, especially from the standpoint of 
consumption, which it is possible to extend to cities aJid 
countries devoid of apples, to the great benefit of dis- 
tricts that are privileged in this respect." — Le Genie 
Civil. 
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WOBBELL'S "KEBCULES" DBI£B. 

The accompanying engraving represents a new drier 
adapted for drying very wet substances, such as starch 
refuse, offal, brewers' grains, distillery feed, salt, tank- 
age, sewage, clay, fertilizers, etc., at a low cost. 

The direct effects of combustion in the furnace are 
utilized without any auxiliaries, such as steam boilers, 
heaters, stoves, or ovens. This is attained by using 
forced currents of cool as well as hot air, acting as 
moisture removers, and at all times under easy con- 
trol, of the operator. 

The atjparatus is supported upon a plain brick fur- 
nace, the fire box being at one end, and 
the drier proper consisting of a large iron 
open-topped trough with a circular bot- 
tom, having round hot air conduits at 
the sides, with numerous perforations 
connecting the latter with the interior of 
the trough. Inside of the trough, too 
low down to be seen in the view, and 
supported by the journals at each end, is 
a tubular rotary agitator, with numerous 
guarded perforations connecting its inte- 
rior with the inside of the trough, and to 
ifcare secured iron or steel flights and agi- 
tators, the' outside edge of which scrapes 
the circular bottom. The side flanges are 
bolted to two iron superheaters, also act- 
ing as a foundation for the machine, em- 
bedded in the furnace walls ; at the front 
end these heaters are connected with the 
hot air ducts above by half bend pipes, 
only one of which is in sight. Motiq^ is 
transmitted to the' agitator by the cone 
pulley and two spur wheels. 

The air discharged from the blower in 
the rear is divided into three currents by 
the pipes shown, in each of which is 
placed a cut-off gate for regulating the amount and 
force of the blast. The two outside pipes lead into the 
superheaters, while the center one passes into the hol- 
low agitator. As the flames come in contact with the 
bottom of the trough and the parallel air ducts and 
the inner sides of the superheaters, the air entering the 
trough through these hot channels will be heated to a 
high degree,' while that portion passing in through 
the agitator will be of a cool or nearly natural tem- 
perature. 

The operation is simple. The wet stuff to be dried 
passes down from the hopper into the machine. Here i t 
enoouritftrs the agitator, and is constantly commingled 
and agitated by the flights and scrapers, the inclination 
of these gradually moving it along the drier. It is quick- 
ly heated by the hot surface of the trough and hot air 
forced in through the perforations at the sides. The 
moisture is brought to the surface of the damp parti- 
cles by the heat, where it is absorbed by the hot air 
and ca'tried off in the form of vapor or steam. This 
action is continued until the material reaches the op- 
posite end of the machine, where it is discharged in a 
thoroughly dry condition. Most of the air blast is ad- 
mitted through the hot conduits ; but should the pro- 
duct be in danger of scorching, its temperature is 
quickly reduced by more widely opening the gate in 
the middle pipe, thereby increasing the volume of 
unhealed air entering through the agitator. This novel 
feature admits the use of an unusu- 
ally high degree of heat. The scrap- 
,ers remove any glutinous matter ad- 
hering to the hot metal surfaces, ef- 
fectually prevent "balling," so fatal 
to many driers, and act as pulverizers 
'when drying lumpy materials like 
tankage, etc. The perforations in the 
trough and agitator are ingeniously 
protected, so as not to become clogged 
or closed. 'When drying substances of 
a. disagreeable nature, the trough is 
covered with a hood and exhausting 
device for removing the offensive 
fumes. The scrapers are moved out 
as their edges wear down, and their 
inclination can be changed so as to in- 
crease or shorten the speed of passing 
the material through the drier. 

This machine is compact, durable, 
well proportioned, and easy to ope- 
rate. The motion is slow, and only a 
moderate amount of power is required. 
Its consumption of fuel is low in pro- 
portion to its drying capacity. Ap- 
plication for letters patent has been 
filed, covering all the novel features in this drier, 
inventor is Mr. S. E. 'Worrell, of Hannibal, Mo. 



this pulp has hitherto been thrown away, the discov- 
ery, it is said, affords poppy planters an opportunity 
of realizing more^proflt from their crops, without a 
very great ejpefiditure of capital. 

^ ♦• ♦ •♦ 

^"y^ Explosion of a Coffin. 

,,-'^6cently, there was an occurrence in the cemetery 
at this place, the like of which, perhaps, was never 
known before. In 1875, James A. 'Watson, of Clover, 
whose family then resided in Yorkville, lost a child, 
aged four years, by death. At that time 'Watson was 
living in Baltimore, a teacher in the Bryant-Sadler 




WORRELL'S "HERCULES" DRIER. 

Commercial College, and he could not conveniently 
leave his business to attend the funeral, and in his 
absence only temporary burial was given the body, 
awaiting his return home to secure a permanent burial 
lot in the cemetery. This was not practicable until 
recently on the extension of the cemetery grounds, 
since which time he has bought a lot, and a few days 
ago, in company with J. E. Jeffreys and Dr. J. B. 
Allison, he went into the cemetery to remove the 
body to his lot. The burial case, a Fisk metallic, 
was raised from the grave, and a natural desire to 
look upon the face of the child which died and was 
buried iu the father's absence prompted Mr. 'Watson 
to ask Mr. Jeffreys to remove the lid covering the 
glass panel over the face. The lid was unscrewed 
and removed, all three standing near, but, observing 
a fllm oh the surface of the glass, Mr. 'Watson re- 
quested Dr. Allison to procure some material for 
cleaning it off. 

The Doctor went to a' residence near by for some 
cloth for this purpose, and while he was in the 
house an explosion of gas ensued, shattering the 
glass, which was a quarter of an inch thick, into 
numberless fragments, several striking Mr. Watson 
in the face, cutting it severely. One piece struck the 
bridge of the nose, cutting entirely through it. A 
few pieces of the glass also struck Mr. Jeffreys, but 
he was not seriously hurt. The casket had been out 




ROHRER'S IMPROVED WHEEL 



METHOD 



The 



Poppy Alcohol. 

The poppy planters of mid-Germany will be interest- 
ed to learn that a botanist of Pondicherry has discov- 
ered what he considers will prove a new and economi- 
cal source of alcohol or brandy. It appears that the 
pulp which covers the poppy seed contains saccharine 
matter, which, after due fermentation and distillation, 
produces a kind of brandy of an agreeable flavor. As 



of the ground several minutes when the explosion 
occurred, which was the result of the expansion by 
the warmth of the sun of the gas formed in it. The 
report of the explosion was equal to that of a» dyna- 
mite cartridge, and was noticed by persons on Main 
Street, more than a quarter of a mile distant. 

The face of the child was in excellent preservation, 
as were also its burial clothes, and a wreath of 
flowers on the breast seemed to be nearly as fresh 
as when buried, twelve and a half years ago. — 
Yorkville (S. C.) Enquirer^ 



Glarlfylng Cider, Ale, Beer, and Similar Liqnida. 

In Bavaria, the country which is renowned for the 
best and piirest malted liquors, the government su- 
pervision over the entire process of brewing is 
so strict that infringements of the law have become 
very scarce, as they are punished by very heavy fines. 
The only clarifying agents permitted to ' be used 
there are mechanical, that is, such as will not enter 
into solution or ' remain in the liquid under any cir- 
cumstances. The principal ones are isinglass and fine 
wood shavings. Clarifying by means of isinglass is 
well known, and need not be described here. The 
second method is quite effective, and a 
brief description may be of use. 

Any kind of moderately close fibered 
wood which is free from strongly tasting 
resinous matters may be used for this 
purpose, but the most suitable has been 
found to be beech wood and hazel wood. 
Either of these is cut into lengths of six 
to twelve inches, the bark carefully re- 
moved,, and the wood reduced, by a ma- 
chine, to shavings, which ought to be as 
thin as possible. These must be deprived 
of tannin by being soaked for several days 
in cold water, and afterward repeatedly 
boiled with water until the latter no 
longer acquires any color. Only a com- 
paratively small portion of these purified 
shavings need be used for a cask of the 
liquid to be clarified — about yi pound 
for 15 gallons. The modus operandi by 
which the clarifying is accomplished is, 
of course, a purely mechanical one, mostly 
due to currents established by capillary 
attraction into the fibers of the wood 
floating on top of the liquid, and the 
mechanical adherende of suspended im- 
purities to the surface of the shavings, as a new por- 
tion of the turbid liquid is brought toward the sur- 
face. 

When the casks are emptied, the shavings may be 
taken out, washed, and used over again. The wood 
shavings are a regular article of trade, and may be 
obtained through dealers in brewers' supplies. 

* < « > » 

UETHOS OF SETTING WAGON TIBES WITHOTTT 
HEATING. 
The accompanying illustration shows a means of put- 
ting tires on wheels cold, so that steel may be used as well 
as iron, the tire not having, when this invention, is used, 
to be expanded by heat and then suddenly cooled. The 
platform which supports the wheel and mechanism for 
setting the tire has a circular rest for the fellies, which 
also holds a draw band, that may be tightened or loos- 
ened by rods revolving in journal bearings, all of these 
rods being operated from the belt pulley, by cog gear- 
ing, to draw the band in upon the wheel with uniform 
pressure. By this means sufficient force can be exerted 
upon the outer rim of the wheel to cause the spokes to 
buckle horizontally, but the bend caused in the spokes 
is prevented from extending to the hub, and loosening 
them in their sockets, by a fulcrum wheel or flange, 
which extends around the hub, and at a short distance 
from it. In order to hold the wheel in this position 
until the tire can be adjusted, a system of duplex levers 
is provided, the outer links of which 
operate jaws which may be made to 
grasp the fellies at several different 
points, these links being controlled, 
through the upright jointed lever 
arms, by a plate on the screw-threaded 
king bolt. 'When the tire is put in 
place and the jaws loosened, the wheel 
springs back into its proper position. 

In order that this method can be 
followed, it is necessary that parts, at 
least, of the felly shall be compressible 
and have an expansive force as well, 
to cause it to resume its position and 
hold the tire in place. To this end a 
joint is used for the meeting sections 
of the fellies, consisting of a shell 
which holds movable heads, and be- 
tween these heads a powerful spring. 
This construction and the arrange- 
ment of parts is shown in detail in the 
small views, the felly being preferably 
made convex on its outer side, and 
the tire made concave on its inner 
surface, to flt snugly thereon. 
Those desiring further particulars 
respecting this wheel and method of setting may ad- 
dre'ss Messrs. Henry Kohrer & Co., of Stockton, Cal. 

^ < t I » 

A VBBT complete filling for open cracks in floors 
may be made by thoroughly soaking newspapers in 
paste made of one pound of flour, three quarts of 
water, and a tablespoonful of alum, thoroughly boiled 
and mixed. Make the final mixture about as thick as 
putty, and it will harden like papier mache. This 
paper may be used for moulds for various purposes. — 
CaL ArchiUot, 



SETTING TIRES. 
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FSEKCE NAVAL KANETTYEBS OFF THE COAST OF 
OOBSICA. 

The second series of the naval evolutions recently 
ordered by the French government has just termina-ted 
oflf the coast of Corsica, the first having taken place 
In front of Toulon. The first part of the programme 
was as follows : The ironclad squadron anchored off 
the coast of Provence was ordered to double Cape 
Corsica, while a flotilla of torpedo boats, supported 
by an ironclad coaster and some cruisers, was to try to 
stop it, destroy it, or pursue it. 

Admiral Lafont's squadron was re-enforced by the 
torpedo advice boat Oouleuvrine, and the Brown di- 
vision by three torpedo boats. 

On June 2, toward 5 o'clock in the afternoon, Ad- 
miral Lafont set sail and left the cape to the south- 
east. Toward seven o'clock he spied the Da-Petit- 



toward the northeast^ and Admiral Lafont decided to 
cross the meridian of Cape Corsica. At midnight, at 
about fifteen miles from Giraglia, he boldly entered 
the channel at a speed of ten knots. Although he 
had expected to be vigorously attacked, since the 
Brown division knew that the ironclad fleet was to 
pass there, at least 30 miles from Cape Corsica, Ad- 
miral Lafont met with but three torpedo boats, and 
these he constantly followed with his electric lights. 
One torpedo boat, although iddled with shells, did not 
consider itself vanquished, and came 2,000 feet from 
the Priedland, to burn its Coston fire— a signal indicat- 
ing that it believed that it had launched its torpedo 
effectively. This fact is so much the more inadmissi- 
ble in that Commander Behie of the Friedland so well 
considered this torpedo boat hors de combat that he 
had given orders not to continue the firing. 



by small anchors or grapnels. The boats to the east 
were armed with revolving guns. 

During the entire time of the experiment, the Hiron- 
delle and Oouleuvrine were alternately cruising at 
the entrance of the bay, in order to signal the enemy's 
approach. For want of Bullivant nets, the ironclads 
had, upon anchoring, put in place strong, ballasted 
canvas, which was suspended from booms running 
from the ship into the sea. At night, the ironclads 
and lightship at anchor had to so combine their elec- 
tric light as to make it impossible for .the enemy to 
advance without passing under a line of light that 
would betray his presence. Owing to these precau- 
tions, the Brown division deferred its attack until the 
night designated for ending the maneuvers. On this 
night, at half past one, the Oouleuvrine signaled the 
enemy, and then took refuge in the Bay of Aspretto. 
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FRENCH STEAK LATTNCH ANCHOBINO TORPEDOES. 



Thoual-s and four torpedo boats watching his move- 
ments. The commander of the ironclad squadron, de- 
lighted at detaching Admiral Brown's best cruiser 
from the bulk of his forces, allowed himself to be 
watched and pursued up to the Gulf of St. Laurent, 
on .the Corsican coast. Here . (at 10 o'clock A. M. on 
June 3) Admiral Lafont put about, and ordered Com- 
mander Barrera, of the Amiral Duperre, to give a 
good chase to the Du-Petit-Thouars, which was stand- 
ing to the east at about six miles from the Colbert. 
The pursuit began, and, from the very first hour. 
Commander Barrera found that he had no need to 
quicken his fires in order to catch up with his adver- 
sary, for he was gaining upon him half a knot in 
every fourteen. So he hastened to begin firing with 
his tuiret guns from a distance of 7,200 feet, and then, 
continuing the chase, he succeeded in holding the 
cruiser at 3,900 feet, came grandly up on the larboard, 
fired his port broadside, and left at the moment 
Admiral Brown, running from Cape Corsica with the 
Desaix and Arethuse and a group of torpedo boats, 
came to the aid of the Du-Petit-Thouars, which, ac- 
cording to agreement, was hors de combat. 
During this time, the squadron had continued 



From this moment, the torpedo boats gave up the 
attack, and the ironclad fleet after this met but one 
adversary up to the hour fixed for the end of the 
maneuvers. On the 5th, Admiral Lafont anchored at 
Ajaccio. It was here that the second part of the pro- 
gramme was to be enacted, viz., the ironclad fleet 
was to take refuge in an open roadstead on the 
enemy's coast, either for the repair of damages or to 
allow its crews to rest. And it was to put itself into 
a shape to repulse an attack of torpedo boats. 

On the 6th of June, all the ships of the ironclad fleet 
were anchored as closely together as possible (about 
1,000 feet apart), at the inner part of the roadstead. 
On June 9, Admiral Lafont gave a signal to pro- 
ceed to the construction of a stockade, designed to bar 
the entrance to the roadstead. This was done in the 
following way : Rowboats were placed at the entrance 
to the squadron's anchoring place at about 150 feet 
apart, so as to form a broken line, whose very obtuse 
angle opened outwardly, and which extended from 
the Scoglietti reefs, to about 600 feet to the north of 
the external jetty of the port. The boats were lashed 
together with Sisal rope, which was supported here 
and there by empty barrels, and were secured in place 



The Fulminant, commanded by Captain Veron, of the 
Brown division, attempted a bold maneuver. As was 
learned the next day, it was the captain's wish, by de- 
taching two rowboats that were directed toward the 
barrier, to lash a hawser to the obstacle, carry the end 
to the Fulminant, and tear away the entire system. 
The idea was a good one, but impracticable, since 
the rowboats were covered *by the guns of the iron- 
clads. One of them, moreover, remained caught by 
its screw in the ropes forming the barrier. 

Meanwhile, three torpedo boats, regardless of the 
shower of Hotchkiss balls that was riddling them, 
kept advancing, and came to burn their Coston fire 
(saying that they were in a position for launching their 
torpedoes) much too far from the ironclads, to whom 
remained the victory. This victory would have been 
still more certain in time of war, since the approaches 
to the anchoring ground would have been protected 
by blockade torpedoes — a sort of cone charged with 
guncotton, and floating beneath the surface. A boat 
coming into contact with these, and making them in- 
cline, is sufficient to explode them. They are immersed 
by means of a device called the Petraski windlass, 
around which is wound the rope that fixes them to 
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the bottom. A steam launch can easily effect their 
anchorage by holding them suspended at each side 
from small cranes, and afterward dropping them at 
the desired spot— L^Hlustration. 



' < » > ' 



EXFEBIUENTS IN SOTTND.-CHLABNI'S PLATES. 

T. O'CONOB 8L0ANE, PH.D. 

The fact that all sounding bodies are in vibra- 
tion may receive additional illustrations from the 
tuning fork. If the tines of one are started into 
strong vibratidn, and the extreme ends are dipped 
into water, a characteristic disturbance and splashing 
of the water is produced, and quite a shower of minute 
droplets is produced. Held against the cheek, a slight 
tickling is experienced, and the sensation when the 
vibrating prongs are touched to the teeth or lips is 




CHLABNI PLATE WITH SAND. 

almost unendurable. In a good tuning fork, the vi- 
brations last a long time. One of large size, such as 
used for experiments, will vibrate for five minutes or 
more. Edison, in one of his dynamos, tried to avail 
himself of this principle, mounting coils of wire on 
the prongs of a gigantic fork, and using its oscilla- 
tions, maintained by external power, as the generat- 
ing motion. 

The m^ochord, already described, can be made to 
illustrate longitudinal vibrations. If the finger and 
thumb, \vell resined, are drawn along the wire, it will 
emit a comparatively acute sound. With a violin bow 
the same can be produced. This illustrates the im- 
portance, in playing the violin, of keeping the bow 
at right angles to the strings, as otherwise more or 
less'of the longitudinal note will creep in and alter 
the melody. 

From what has been said, it will be understood that 
a cord may vibrate in several loops, or as a whole, 
producing different notes, one or more octaves apart. 
If a flat plate could be sustained properly or without 
interference, it could probably be made to vibrate as a 
whole. But as its mechanical support always involves 
one point of rest, loops and nodes are invariably es- 
tablished. The study of these is, from an experimental 
point of view, one of the most interesting parts of the 
subject of sound. 

A piece of glass, of a regular shape, is good to com- 
mence with. A square, six or eight inches on a side. 
Is cut from any piece of window glass. The sides are 
smoothed off with a file, a coarse whetstone, or on a 
grindstone. A little dry sand, a spool, and a violon- 
cello bow, with resin, is all that is required for work. 
The glass plate is placed upon the end of th'e upright 
spool, and a little sand is dusted over it. The thumb 
of the left hand is pressed down upon the plate, and 
the bow, held vertically, is drawn down against the 
edge of the plate in the middle of one side. After 
one or two trials, the note will be found, and the sand 
will begin to dance about. After a few seconds, it 
will collect upon the nodes. In doing this, it carries 
out the phenomena of the riders of the cord. The 
sand is thrown off the vibrating parts, and rests upon 
the quiescent places. As soon as the permanent figure 
is attained, it will be found to form a cross, whose 
arms, tapering to points, run to the four corners of 
the plate. This proves that from each corner to the 
center a long node is formed. 

By means of a little sealing wax or Burgundy pitch, 
the glass may be cemented to the spool. Even then 
it will be found that the best way to use the plates is 
to press down the center with the thumb. Another 
■way of sounding is shown in the cut, by which the 
upper surface is left quite free. 

To suggest a conception of how the plate vibrates, 
the familiar action of the bottom of au oiler, or hand 



oil can, may be cited. Every one knows how it springs 
in and out, as pressed or released from pressure. In a 
sounding plate, each loop, or venter, as it is more 
correctly termed, acts in this way, but on a far smaller 
scale as regards amplitude of vibrations. Recurring 
to the loops of a cord, one of the loops rises as its 
neighbor descends, and vice versa. It is the same in 
the plate. As one venter rises, the next descends. One 
phase of a plate in this form of vibration is shown in 
the cut on a greatly exaggerated scale. Assuming 
the plate to vibrate two hundred and fifty times a 
second, then it exists in this phase that number of 
times per second, the phase being succeeded by exactly 
the reverse condition the same number of times. 

This much is the beginning of the subject only. If 
the plate is touched at the center of one of its sides 
with the finger, and the bowing is executed on any 
side at a point as near the corner as possible, an- 
other cross will be produced, whose arms will run to 
the center of the sides, instead of the corners. With 
good plates of glass, more complicated figures can be 
produced. To execute the experiments, different nodes 
must be established, by touching different points with 
one or more fingers and bowing in different places. 
Heavy plate glass, ten inches on a side, may be thrown 
into vibration with ease, showing how wonderfully 
efficient a contrivance a violin bow is. Almost any- 
thing that has a sound in it can be made to produce 
it by this instrument. ^ 

The plate, in vibrating, establishes air currents that 
are directed toward the venters of the plate. If lyco- 
podium is sprinkled over the plate, owing to its light- 
ness, it will be acted on by these currents, and will be 
drawn toward the venters, acting exactly the reverse 
of sand. It accumulates in curious circular piles 
wherever there is the most motion. If the plate is 
strewn with a mixture of sand and lycopodium, and 
is sounded, a separation, more or less perfect, of the 
two takes place, the sand going to the nodes and the 
lycopodium to the venters. This experiment, pro- 
perly carried out, surpasses anything that can be done 
with the plates. 

For it, and for the production of complicated forms, 
a metal plate should be used in preference to glass. A 
piece of sheet brass, of the size given for glass, an- 
swers all requirements. By careful manipulation, 
with a certain amount of chance, it can be divided into 
little squares, or othier equally curious figures. In 
the cut a representation of a figure produced on such 
a plate, with sand and lycopodium mixed, is shown. 
The pla,te should be from one-sixteenth to one-eighth 
of an inch thick, and secured to its standard by a 
screw through the center. The vibrations in such a 
plate last for a few seconds after the bow is removed, 
keeping the sand dancing most curiously, while the 
lycopodium will form little clouds of dust when the 
vibration is powerful. 

So far the reference has been to square plates, but 
any shape can be used. A circle, equilateral trian- 
gle, and regular hexagon, with the square, make a 
good set. The different figures produced run into the 
hundreds, so there is a large field open for experi- 
menters. 



Skinning of Sttiall llnadrapeds tor Mounting. 

The following is taken from a pamphlet by Wm. T. 
Hornaday, chief taxidermist at the National Museum, 
and published by the Smithsonian Institution. 




EXPEBISENT WITH SAND AND LYCOPODITTS ON 
UETALLIC CHLADNI PLATE. 

Lay the animal flat upon its back, and beginning at 
the throat, make a straight, clean cut in the skin along 
the middle of the neck, breast, and abdomen, quite to 
the base of the tail. Except in very small animals, the 
tail also must be slit open along the under side, from 
about one inch above the root quite to the tip. 

The bottom of the foot must be slit open lengthwise 
from the base of the middle toe to the heel. All the 
opening cuts in the skin are now made 



Begin at the middle of the abdomen, and cut the 
skin neatly from the body, leaving no flesh, or at least 
but very little, adhering to it. We come very soon to 
where the foreleg joins the body at the shoulder, and 
the hindleg at the hip. Cut through the muscles at 
those points, disjoint the legs, and detach them en- 
tirely from the body. 

Skin each leg by turning the skin wrong side out 
over the foot, quite down to the toes. When this has 
been done, cut the flesh away from the bones of the 
leg and foot, but be careful to leave the bones attached 
to each other by their natural ligaments, and to the 
skin itself at the toes. Never throw away the tones of 
an animal if the skin is to be mounted, but leave them 
attached to the skin. 

Detach the skin from the back, shoulders, and neck. 




If 

NOSES AND YENTEBS IN A VIBBATING PLATE. 

and when you come to the ears cut them off close to the 
head. Turn the skin wrong side out over the head and 
proceed until you come to the eyes. Now work slowly 
with the knife, keeping close to tlje edge of the bony 
orbit until you can see, through a thin membrane 
under your knife edge, the dark portion of the eye. 
You may now cut fearlessly through this membrane 
and expose the eyeball. It is a good plan with large 
mammals to hold one finger of the left hand in the eye 
and cut against it to avoid cutting the lid. 

Skin down to the end of the nose, cut through the 
cartilage close to the bone, and cut on down to where 
the upper lip joins the gum. Cut both lips away from 
the skull close to the bone all the way around the 
mouth, except directly in front of the incisors. 

The lips are thick and fleshy, and must be split open 
from the inside and flattened out, so that the flesh in 
them maybe pared off. Do not cutoff the roots of the 
whiskers, or they will fall out. Pare away the mem- 
brane which adheres to the inside of the eyelids and 
turn the ear wrong side out at the base, in order to cut 
away the flesh around it. 

If the ears have hair upon them they must be skinned 
up from the inside and turned wrong side out quite to 
the tip, in order to sepiarate the outside skin, which 
holds the hair, from the cartilage which supports the 
ear. 

To clean the skull, cut the flesh all off the cranium, 
cut out the eyes and tongue, and with a bent wire, or 
a spoon handle bent up at the end, draw out the brain 
through the occipital opening at the back of the skull. 

By this time the skin will most surely have become 
bloody in several places, and before applying any pre- 
servative it must be washed perfectly clean. Blood 
left upon the hair imparts to it a lasting stain, and 
usually causes the hair to come off in mounting. 



A liubrlcant for Brass IVork. 

Writing to Nature regarding various fats which are 
used to smooth and bind the surfaces of various kinds 
of apparatus, such as air puaips, stop cocks, etc., Mr. 
H. G. Madan says : 

" Melted India rubber answers fairly, but it has too 
little 'body' and too much glutinosity ; moreover, it 
does, undoubtedly, in course of time, harden into a 
brittle, resinous substance. Vaseline is .quite without 
action on brass, a,nd never hardens ; but it has not suf- 
ficient tenacity and adhesiveness. A mixture of two 
parts by weight of vaseline (the common thick brown 
kind) and one part of melted India rubber seems to 
combine the good qualities of both without the draw- 
backs of either. The India rubber should, of course, 
be pure (not vulcanized), and should be cut up into 
shreds and melted at the lowest possible temperature 
in an iron cup, being constantly pressed down against 
the hot surface and stirred until a uniform glutinous 
mass is obtained. Then the proper weight of vaseline 
should be added, and the whole thoroughly stirred to- 
gether. This may be left on an air pump plate for, at 
any rate, a couple of years without perceptible altera- 
tion, either in itself or the brass." 
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DECISIONS BELATINQ TO FATEITTS. 

U. S. Olrcnlt Court.— Southern District of Ohio, East- 
ern Division. 

ADAMS VS. THE BELLAIRB STAMPING COMPANY et al. 
LANTERN PATENT. 

Jackson, J. 

Where the prior state of the art is such that the 
field of invention is limited and circumscribed, not ad- 
mitting of any great original discovery, the invention 
in a patent must be strictly confined to its claim. 

To constitute a patentable invention, there must be 
a novelty created by or originating in the mind of the 
inventor, and not deduced as a matter of inference, 
reasoning, or mechanical skill. 

If the patentee did nothing more than take a lantern 
top, such as he could then have found in use, and se- 
cure it to the guard by a hinge and catch, substantially 
as lantern tops had previously been fastened to the 
guard, this 'improvement would not amount to inven- 
tion. 

The mere change of location of the parts of a mech- 
anism, so long as no different or additional function is 
performed, does not make the change an invention, even 
though one of the parts thus transposed performs a 
double function, if the same part had been used before 
to perform the same functions in separate mechan- 
isms. 

While it maybe true that none of the earlier lanterns 
are equal to that of the patentee in beauty of form or 
convenience for the particular use, yet if every part 
had been anticipated and used in some form or other 
for the very purpose to which it is applied in the pa- 
tent and claim, the patentee could not properly be re- 
garded as an inventor of the same. 

A description in prior publications, in order to defeat 
a patent, must be in such terms as would enable a per- 
son skilled in the^art to mg,ke, construct, or practice 
the invention, as he could from a prior patent or from 
the patent in suit. 

When a prior patent had the same construction of 
parts, except that two catches were used to secure the 
top to the guard, instead of a hinge and a catch, and 
hinges and catches had been before used to secure tops 
to lanterns, then the substitution of the old hinge and 
catch for the two old catches required no invention, 
and the prior patent is an anticipation. 

Where the patentee had an earlier patent differing 
from that in suit only in the location of the hinge, but 
without difference in function, the prior patent antici- 
pates the l^itter, althoughthe latter may have been in 
fact the earlier invention. 

A patentee cannot claim the same thing described 
by him in a prior patent in which there is no reserva- 
tion, a-nd what he omitted to claim and reserve in a 
prior patent in which the invention was described he 
dedicates to the public. Whether the two patents 
cover the. same thing must be determined by the scope 
of the claim in the later patent, rather than by the de- 
scription in the specification. 

If in view of the prior state of the art the patent in 
suit is valid, it must be for a combination of devices 
which amount to a new lantern, and would be infringed 
only by substantially a duplicate lantern. 

A sale of a single license at an early date is not suf- 
ficient to establish a royalty or uniform license fee. 
License fees must be sufficient .in number to establish 
the fee or royalty charged, and must be uniform, and 
be actually paid or secured before the infringement of 
defendants was committed. 

License fees for the use of the patent in suit and 
another patent blended together would not establish a 
royalty as to either patent. If the license embraces 
other inducements and agreements which actually or 
probably influenced the licensees to pay the royalty, 
then the license would not constitute an established 
royalty. 

Note. — This was a suit at law for the infringement 
of letters patent No. 50,591, granted to J. H. Irwin, Oc- 
tober 34, 1865, for an improvement in lanterns, and was 
tried in June, 1886, before Judges Jackson and Sage 
and a jury. The charge was given by Judge Jackson. 
The jury returned special findings, as follows : 1. That 
the Irwin patent did not disclose invention. 3. That it 
was anticipated. 3. That the defendants had not in- 
fringed. 4. That there was no proof of damages. 



put your color on, and you will find that there will be 
no sinking down of the color or color and varnish 
into the putty, but it will stand out equally with the 
rest. — Carriage Monthly. 



TEMFOBABY STEEBING GEAB. 
Capt. C. P. Swan, of San Francisco, has devised a 
very simple and ingenious plan for steering a ship or 
steamer haying a disabled rudder, and one which is so 
easily constructed that we have had engravings made 
to show the plan. It is not patented. The main 
feature is the method of securing the plank or drag to 
the steering lines or guys. A 16 inch plank, 16 feet 
long and 33^ inches thick, has iron bridles secured to 
it, one arm of the bridle being longer than the other. 
Then, when the strain comes by the motion of the 
vessel, the plank is dragged at such an angle (the long 
arm being uppermost) that it submerges itself, no 
weight being necessary. The base inclines toward the 
ship, so the plank is kept down. The plank is veered 
astern by the guys. The inner ends of the guys are 
secured to the en^s of a pivoted brace, and tackles lead 
from these ends to the barrel of the wheel of the ship, 
so that it can be steered from the wheel. 




To Stop a Large Hole with Putty. 

When you come across a hole while doing an old 
job, and one which will not pay you to spend the 
time of properly replacing it with a new panel or 
piece, we have often succeeded in effectually hiding 
the defect by taking small tacks and driving them 
into the hole in all directions, the more crooks the 
better for the purpose wanted, and then taking puttj-, 
mixed soft and pliable, forcing the same thoroughly 
all through and among the tacks, then letting the 
first dose dry hard, after which we reputtied untilwe 
could level it down even with the panel surface. 

After the putty is dry and sanded or rubbed, if the 
other portion is in good condition as regards varnish, 
before you put the color on the putty, run a light 
Coat of varnish and japan over ■ it. After that dries 



SWAN'S DEVICE FOB TEHFOBABILY STEEBING 
VESSELS. 

The upper figure of the cuts shows the drag or 
temporary rudder towing directly astern, in line with 
the keel. The next figure shows it turned to one side, 
so as to swing the ship's head in the same direction. 
When the temporary rudder is swung to " port," it 
swings the ship's head to " port," and liioe versa. 

The bumpkin or spar projecting over the stern of the 
vessel is simply a matter of convenience, as the pivot 
could be put on the taffrail itself if necessary. In fact, 
even the pivoted bar can be dispensed with, but it is 
more labor to use the device. The third, or lower, en 
graving shows, for instance, how the great steamer 
Alaska could have been steered when she lost her rud- 
der, and they had so much difficulty managing the 
huge vessel. If they had rigged the bridled plank, 
the guys or steering lines could have been led to the 
quarters, and by slacking on one line and hauling on 
the other, the vessel could have been steered. 

The faster the vessel goes the easier she will steer, as 
the drag is hauled down at an angle deep under water 
arid gives resistance. It will not " tack " a ship, because 
as she comes in stays she slows up, and the drag rises 
to the surface. But it will " wear " a ship ; that is, 
turn her from one tack to the other by running her off 
before the wind. Brace lines (shown in the upper 
figures) help strengthen the center of the plank. 

If the ship is low in the water, the guys or steering 
lines need not be very long, but if high out of water — 
say 35 or 30 feet— they should be 35 or 30 fathoms long. 
Capt. Swan used this steering gear on the City of 
Brooklyn, a 1,700 ton ship, for two days without the 
slightest trouble. If the vessel goes slower than four 
knots an hour, the drag does not do as well, as it is 
apt to rise to the surface, where it is not so efficient. 
The gear used on the City of Brooklyn did not cost 
over $100. The size of the drag should be in propor- 
tion to the vessel, but it should present a fiat surface, 
as shown, and the bridles must be made as shown to be 
effective. A large ocean steamer could have this gear 
ready at hand for use in case of accident to the rudder. 
— Min. and iSci. Press. 



The TTood-irerklng Exhibit In the National 
inusenm. 

The United States Department of Agriculture has 
recently issued ''A Descriptive Catalogue of Manufac- 
tures from Native Woods," as shown in its collection 
displayed at the New Orleans exposition. As the ex- 
hibit is now in the National Museum, at Washington, 
the catalogue has a permanent value. It is the work 
of Charles Richards Dodge, and was prepared with 
much care, giving a comprehensive idea of the extent 
and importance of the wood-working industry in its 
varied ramifications, and containing facts of great in- 
terest to manufacturers. The exhibit is chiefiy made 
up of manufactured articles in all stages of work, mak- 
ing a useful aid in the study of forestry from the eco- 
nomic standpoint. In forming the exhibit, many hun- 
di-eds of manufacturers were asked by circular letter 
about the woods most commonly used, chief sources of 
supply, value of lumber for different uses, wastage, 
processes of manufacture, opinions as to future supply, 
etc. The answers received showed that, while the 
wood-manufacturing industries are rapidly using up 
the best timber growth in the country, it seems as if 
wise legislation and proper education of the people to 
the necessity of keeping up the old or producing new 
forest growth would ultimately result in restoring and 
preserving the more valuable kinds of hard wood. 
' Interesting facts are stated regarding quality of wood 
used, or the particular parts of the tree required for 
the manufacture of certain articles, the various stages 
of manufacture, extent of special industries, etc. In 
the greater number of cases, " home supply " is stated 
as the chief dependence, though the more valuable 
woods are brought long distances. A provisional 
classification under seven heads has been adopted. 
These comprise architecture and building, transporta- 
tion, manufacture of implements of industry, articles 
relating to trade, articles for man's physical comfort, 
articles for education, culture, or recreation, and mis- 
cellaneous uses, not included in the foregoing. 

Under the first head come house building, bridge 
and trestle construction, and construction of railway 
and telegraph lines. These industries are the greatest 
users of timber. For instance, the railways consume 
not far from 60,000,000 ties annually, according to Prof. 
C. S. Sargent, and the value of ties put down in 1880 
amounted to nearly $10,000,000. 

It is claimed that Chicago furnishes one-third of all 
the telegraph poles used in the United States, one- 
ninth of all the railway ties, and .5 per cent of tfie posts, 
supplying railroad ^nd telegraph lines from New York 
State to Utah. 

The uses of woods in transportation comprise ship 
and boat building, car building, carriage and wagon 
building, harness woodwork, etc. The implements of 
industry are divided into mining and e^avating, 
farming and dairying, surveying, wood-workmg, print- 
ing and engraving, spinning and weaving, etc. The 
articles devoted to trade include cooperage, split and 
shaved woods for measures, pill boxes, baskets, etc ; 
turned articles and veneers. The articles of physical 
comfort or luxury comprise house furnishing and 
decoration, and objects for domestic economy. Under 
the head of articles for education, culture, or recrea- 
tion, come school apparatus, artists' materials, musical 
instruments, games and amusements, and toys and 
children's games. Under miscellaneous uses are ranked 
gun stocks, wooden shoes, artificial limbs, crutches, 
canes, surgical implements, wood pulps, etc. 

The work contains many highly interesting facts as 
to details and processes of the varied manufactures 
that, employing many millions of capital and hundreds 
of thousands of laborers, are devouring the forests of 
the country at a prodigious rate. Some of the exhib- 
its are of a novel character, showing the employment 
of forest products for unsuspected purposes, as, for in- 
stance, that of a manufacturing company in Wilming- 
ton, N. C, showing samples of manufactures from 
the long-leaved pine, comprising " pine hair " for up- 
holstering purposes, being clean and sweet, so pre- 
pared as to preserve the balsamic odor ; one bag of 
substitute for hair in plastering ; one same pile of real 
pine hair, one bag of pine wool, one bottle of pine burr 
oil, one bag of pine dust (as a fertilizer, said to contain 
a high percentage of ammonia), and one bottle of pine 
oil. The pine wool is claimed to be the nearest ap- 
proach to natural wool ever made from vegetable fiber, 
being intended for spinning and weaving into mattings 
and carpets, and taking and retaining dyes without a 
mordant. 



Alcohol from Turpentine. 

Messrs. Bouchardat & Laf ont, in the Comptes Rendus, 
state that French turpentine oil reacts with acetic 
acid, forming several acetates of the formula CioHuCa- 
H4O2, which are of various properties. From these 
acetates the savants in question obtained various single 
valued alcohols, CioH,eO, by heating with an equal 
weight of potash and five or six times the weight of 
alcohol in a closed vessel for ten hours up to the boiling 
point. By the addition of water, the combination thus 
formed can be separated, and can be purified by distil- 
lation in a vacuum. 
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Wbat macblnery Does. 

There are men still living, and some of them may be 
met with on the streets of Chicago to-day, who remem- 
ber the time when the laboring classes were in a com- 
paratively helpless condition. They lived poorly ; 
were awkwardly clothed, their garments of the coarsest 
material, and were content with fare limited in quan- 
tity and meager in quality. In the sense in which we 
to-day understand popular education, it was then un- 
known. The time of which we speak does not extend 
back to a period over sixty-flve or seventy years ago. 
The workingman gained from the soil a scanty living, 
or toiled hard to produce it in ill-ventilated factories, 
aided by the rudest tools and devices ; and when his 
wise fellows sought to lighten his task by labor-saving 
machines, he fought against them, precisely as some 
men do to-day, and with his own hands strengthened 
his shackles and renewed his fealty to honest manual 
toil without the aid of any new-fangled machinery, 
which he regarded with suspicion, and did not care to 
understand. One of the peculiarities of those days, 
however, .was that the laboring man did not fly off at a 
tangent and enter upon a strike. There were no com- 
binations formed then, not in this country at least, to 
compel employers to advance wages, or to dictate to 
an employe what he should or should not do. 

The laboring man and mechanic struggled upward 
slowly, and was convinced only after he was de- 
feated. Argument did not make him give up his 
prejudices, but facts did. When it 'was shown to 
him that a cotton gin could clean more cotton 
and do it better than his own hands, he very re- 
luctantly admitted the fact, but denied the gene- 
ral application of it. He fought every improve- 
ment in his condition, as he would have fought an 
enemy, and not until his generation and succeed- 
ing ones had passed away was he slowly educated 
into the knowledge that machines could do more 
work, and do it better, than his hands. He re- 
garded all labor-saving machines as so many ene- 
mies, eating up the bread of himself and his chil- 
dren, and crowding him out of the world, when 
the fact was then, as now, that they are his truest 
benefactors ; instead of depressing his condition, 
they elevate it ; instead of decreasing the demand 
for his services, they increase it. 

Directly and indirectly, in a hundred diverse 
yet directly traceable ways, machines have been 
the truest friends of the human race. Men lose 
sight of these facts in' the whirl and bustle of life. 
TilBy accept the spectacle of the locomotive in 
place of the stage coach, the steamer instead of 
the sailing vessel, the telegraph in lieu of the mail, 
the modern Winchester rifle as a substitute for 
the flint look musket, and yet fail to see how 
greatly wese inventions have added to the bless- 
ings waaipw enjoy. By the development of the 
industries of this country, and not through the 
efforts of politicians, America stands the leading 
nation on the earth. The advances made in the 
past twenty-five or thirty years are truly wonder- 
ful, even, to the expert ; and what must they be 
then to those whose avocations lie elsewhere, and 
who know little of what is taking place in me- 
chanics ? 

It is now possible to construct a complete sew- 
ing machine in a minute, or sixty in one hour ; a 
reaper every fifteen nunutes, or less ; three hun- 
dred watches in a day, complete in all their ap- 
pointments. More important than this even is 
the fact that it is possible to construct a locomo- 
tive in a day. From the plans of the draughtsman to 
the execution of them by the workmen, every wheel, 
lever, valve, and rod may be constructed from the 
metal to the engine intact. 

Every rivet may be driven in the boiler, every tube 
in the tube sheets, and, from the smoke stack to the 
ash pan, a locomotive may be turned out in one work- 
ing day, completely equipped, ready to do the work of 
a hundred horses. This is only possible by the use of 
machines, guided and controlled by human intelligence, 
by a close system of supervision, and accurate economy 
of time and force, and a thorough knowledge of busi- 
ness. As the number of machines annually produced, 
and the mechanical facilities for making them, are in- 
creased, statistics show that the number of workmen 
is always augmented. Machines do not supplant work- 
men, but create a demand for them. If a workman is 
taken away from one position, it is only to find employ- 
ment in another contiguous one. The opponents of 
machinery may say that if machines had not been em- 
ployed, more men would have been needed ; but it is 
. easy to see that the production would decrease, fewer 
machines would be made, and fewer men needed to 
make them ; for it is the province of the machine to 
supplement man's labor, to elevate him, and to increase 
his earnings, instead of the reverse. A man with a 
pair of stocks and dies may cut, by hard labor and a 
low rate of wages, one hundred five-eighths of an inch 
bolts in one day ; but give him a modern bolt-cutting 
machine, and he will cut four thousand bolts per day, 
and cut them better than with his hands alone. 

The machine shop is one of the promoters of civiliz- 



ation. The arts of politicians are subordinate to it. 
Without the aid given by machines, their schemes 
would fall dead ; without the locomotive and printing 
press, and the telegraph, they could not reach the ears 
of men in certain lines of thought. The ability to de- 
sign a machine that will execute with automatic pre- 
cision any given form requires a special development 
of brain power, and this development' is by no means 
confined to the operator, but is shared by many per- 
sons. One machine leads to another, and as a conse- 
quence the intelligence of men turning out machinery 
of a high class is very marked, although they are un- 
known, for the most part, except locally. The machin- 
ist speaks through the work of his hand and brain. 
He adds to the population of the world when he sends 
forth a machin^ capable of increasing its working 
force ; he frees his fellows from the bondage of mere 
handwork, and sets them higher problems to solve. In 
every way he advances the cause of his race, and leaves 
the world richer by his labors. — Western Manufacturer. 

— ; ♦« » .» ■ 

A WALKING STICK GUK. 
The cane from which this illustration was made is ap- 
parently a plain^black walkingstick, although when tak- 
en in the hand it will be noticed that it is a little heavy, 
and the handle has a cold, metallic touch. Fig. 1 
shows the removal of a cartridge that has been used. 




A CANE THAT CAN BE USED AS A OTTN. 

and the aperture in which a fresh cartridge is placed 
in loading, this aperture being disclosed on pulling up 
or out on the handle when the trigger is at half cock. 
The trigger lies in the under side of the handle, and is 
made to obtrude therefrom, the hammer at the same 
time being lifted by the use of a small lever, about the 
size of a lead pencil, the point of which is inserted in a 
little hole at the bend in the handle, as shown in Fig. 
2, this lever itself constituting the ferrule of the cane, in 
which capacity it prevents the mouth of the barrel 
from getting clogged up with dirt. To load this cane 
gun, the previous cartridge having been removed as 
stated, it is only necessary to put in a new cartridge, 
push the handle part and the main part of the cane to- 
gether, and twist the handle till the two portions are 
in line, as shown by arrows. Unless these arrows are 
in line, the hammer will not work to discharge the car- 
tridge, which is of the central fire pattern. There is 
no reason why a good specimen of firearms as well as a 
serviceable gun cannot be made after the manner 
shown in the article from which our drawings were 
made. 



ACCOBDIN » to a pamphlet on lubricators published 
by Messrs. MacArthur & Jackson, of Glasgow, a first 
class oil should stand exposure to a temperature of boil- 
ing water in a water bath of six hours without showing 
any appreciable loss by evaporation ; its flashing point 
should not be below 300° ; and it should not congeal at 
a temperature of several degrees below zero. For cyl- 
inder oils, whether ipale or black, the flashing point 
should not be less than 600°. 



Iioeomotlve HeadliKbtn. 

A statement purporting to have originated with "a 
railway official " is ^oing the rounds of the press, in 
which the affirmation is made that there is more danger 
in the use than the absence of headlights on locomo- 
tives. It is admitted that the headlight is good on 
yard engines, but the alleged official is made to say : 

" On a road engine the headlight is of no earthly use 
to the engineer ; it obstructs the vision so that he can- 
not see his switch lights, and I think that every think- 
ing engineer will come to the conclusion that he would 
rather run in the night without a lamp than with it, as 
he can see better in the dark. Red cannot be seen dis- 
tinctly under such a powerful light when the engine is 
running rapidly. A green light under the brilli- 
ant illumination of a headlight appears yellow, and a 
blue light appears pale. I know of accidents which 
have occurred from this cause, and the eyesight of 
every engineer having a night run is put under a ter- 
rible strain by continually gazing ahead into such a 
light surrounded by such dense darkness. The new 
electric headlight put on the market a few years ago 
was a success as a light giver, but it has not been gene- 
rally introduced, simply because railroad managers 
know that headlights on road locomotives are practical- 
ly useless, and that a more powerful light would be 
positively dangerous." 

Mr. Toucey, General Superintendent of the New 
York Central and Hudson River Railroad Com- 
pany, says that "all that is simply nonsensical. 
The headlight is necessary, and this company rec- 
ognizes that fact in its general rule that ' all trains 
and engines running after dark must display the 
white headlight in front of the engine.' As for 
that statement about the electric headlight, I am 
not aware that the electric headlight has ever been 
successfully applied 1|pr use on*a locomotive. The 
oscillation and jarring of the engine would cer- 
tainly have a tendency to throw the carbon points 
out of line, and that would stop the light. If that 
could be overcome, there would be no objection to 
its use in the fact of its greater brilliancy. It is 
not needed, however. The present light is brilli- 
ant enough, and is undoubtedly of service." 

Mr. Wm. Buchanan, superintendent of motive 
power of the New York Central and Hudson River 
Railroad Company, said : " The road locomotive 
certainly needs a headlight when running into 
stations. And in going into and through a yard 
where there are several tracks, it is necessary to 
enable the engineer to see ahead that his track Is 
clear and the switches set rightly. He is then,, of 
course, going at a reduced rate of speed, and can 
stop if he sees anything wrong. While running 
on the road at full speed, the headlight throws its 
rays on the track so as to illuminate it clearly 150 
or 200 feet ahead. Seeing that far would not give 
the engineer time to come to a full stop before 
reaching a sighted obstruction, for it takes six or 
eight hundred feet to halt a heavy train, depend- 
ent, of course, upon thegrade and condition of the 
track, the speed andtheweightof the train, but it 
would give him time to slow up very considerably 
and reduce danger. The headlight is useful in 
running through towns and villages, where speed 
is generally somewhat slackened, not only to en- 
able the engineer to see what is ahead of him, but 
to give warning to persons on the track or near it 
of the approach of a locomotive, and to signal 
gatemen to close the approaches to roads on the 
grade of the track. As for the illumination from 
the headlight obstructing sight of the switch lights, 
that is not true. I have been a locomotive engineer 
and know that it is not, and if I were going out again to 
run an engine at night I am very sure that I would want 
a headlight. The colored switch lights are not iri the 
line of white light thrown by the headlight, but to one 
side, and are seen clearly far beyond the limit that the 
headlight's rays reach. A red or green light can V)e 
distinguished a mile or a mile and a half away, while, 
as already said, the headlight only reaches 150 or 200 
feet clearly." 

In response to a question whether the whistle of a 
locomotive could not advantageously be done away 
with, Mr. Buchanan replied in the negative. It would 
always, he thought, be needed, so long as there are 
grade crossings. The, bell is not always sufficient to 
give warning of the approach of a train. — I^ew York 
Sun. 



A New Sol-rent of Urinary Calculi. 

At a recent meeting of the French Therapeutical 
Society, a specimen of pichu, or piche, was shown by 
M. Limousin. In its native country (Chili) it was be- 
lieved to disintegrate urinary calculi. M. Limousin 
expressed the belief that piche acted especially, on 
the mucin which held together the different elements 
of calculi and dissolved it, and lessened vesical catarrh, 
a belief which, in consequence of the resin it contained, 
was shared and confirmed by M. Dujardin-Beaumetz. 
A fluid extract has been prepared, of which four 
dessertspoonfuls represent 30 grm. of the plant — the 
dose generally administered in 24 hours. 
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Some drtbe Papers Read Ibefore tbe American Asso- 
ciation for .tbe Advancement of Science, Buffalo 
. meeting, August, 1886. 

In giving the titles and abstracts of papers, it is quite 
likely that some of the most meritorious of the 853 that 
were approved by the standing committee may be 
passed by, while others less deserving may be noticed. 
The object, however, is less to report the proceedings 
fully, than to give a few specimens of the work done 
in the different sections. 

THE SOARING BIRDS. 

A rather fanciful and highly wrought, yet interest- 
ing and suggestive, paper was read by Mr. I. Lancaster, 
of Chicago, who has for many years made a special 
study of the flight of birds. For five years he gave 
himself up to this problem during a residence in South- 
ern Florida, where facilities for observation were re- 
markably abundant. Hidden by a mask of cotton 
fabric large enough to cover the whole person, and 
painted green and brown like the foliage of the trees 
in whose tops the observer took his stand, he was able 
to study more closely the mystery that seemed to set at 
defiance the laws of matter and motion, as the buz- 
zards, gannets, and other soaring birds would lazily 
fioat within a few yards from his face, their wings as 
immovable as a pair of boards. The position of the 
wings was always on an incline that was highest in 
front, and the heavier the bird, the greater this inclin- 
ation ; but all birds seemed able to vary it at will. The 
relation of the wings to the bodies widely varied. 
Some birds carried them upward, with the tips above 
the bodies ; while the frigate bird, on the contrary, 
bent them downward like a fiattened letter m. Herons 
carry their bodies higher than their wings ; while the 
sandhill crane keeps nearly on a level. 

It was found that the soaring fiight is carried on in 
wind or calm, the latter bei^ best, and is generally 
done in circles. The bird can go with or against the 
wind, its power to move in the air being somehow de- 
rived from itself; and when this force is not exerted, it 
simply fioats like a boat drifting with the tide. The 
crane lifts itself spirally to the height of 10,000 feet or 
more, and the buzzard translates himself three miles 
through air so calm that swan's down would fall verti- 
cally and a tissue paper balloon ascend straight into 
the sky. 

After stating mauy facts of this nature and the pro- 
blems thus arising, Mr. Lancaster claimed that he had 
constructed fioating planes, or " eflSgies," with the un- 
der surface rough to motion from rear to front, but 
smooth the other way. He had made scores of them, 
which would fioat steadily, in any ordinary breeze, and 
some of them that had been launched from the Eg- 
mont lighthouse might be fioating yet if not capsized 
by storms. He watched one effigy as it traveled for 
three days. The application of all this, and much 
more, to the problem of aerial navigation led him to 
constraet a large machine, ten feet by thirty-five, on 
which a man could ride when the wind blew at the 
rate of thirty-five miles an hour. Mr. Lancaster had a 
number of diagrams to explain his paper, after which 
it was understood that he was to exhibit his model 
and let it soar. But as said model was not forthcom- 
ing, disappointment grew to indignation, and mem- 
bers offered $1,000 for a model that would work. 

The president of the association, Prof. Morse, at- 
tacked the principles and facts of the " soaring-bird- 
man," moving a suspension of business that all might 
go out on the square and try a model. Great interest 
was excited, and multitudes were willing to be spectat- 
ors of the remarkable performance. But Prof. Lancas- 
ter finally disclaimed a knowledge of mechanics, say- 
ing that he had made his models fiy in Florida, and 
that his theory was demonstrated. Considering the 
extraordinary claims that had been made, and the 
amount of time consumed by the paper, the general 
feeling was that the gentleman should not have stood 
on his dignity, but should have gratified the associa- 
tion by launching at least a single little model. 

COWLBS BliBCTRICAL FURNACE. 

An account was given by Prof. Thurston of the 
colossal dynamo lately made by the Brush Electrical 
Company. [This machine was illustrated and de- 
scribed in last week's Scientific American.] A pa- 
per was also read by Prof. Maberr'y concerning the re- 
sults of certain experiments made by the Cowles elec- 
trical furnace, for which the great dynamo, and other 
smaller onps, had beenconstructed. It had been found 
that the electrodes should enter the furnace at an angle 
of 35°, and that the charcoal should be coated with 
lime to increase its efficiency. By other improvements 
the furnace was enabled to utilize far more powerful 
currents than had formerly been possible. 

The resources of the company have thus far been so 
occupied commercially, that less attention has been 
paid to scientific questions than might be desirable. 
There can be no doubt, by those familiar with alum- 
inum, as to its peculiar properties that give it superior 
value over zinc, tin, and other metals with which it is 
sometimes compared. The statement that aluminum 
cannot be produced without copper is erroneous. This 
furnace has frequently produced it in large quantities. 
A remarkable effect was noticed when a. bar of ten per 



cent aluminum bronze was heated very hot and then 
struck, the entire bar taking a crystalline condition. 
An ingot of metal exhibited showed less silicon and iron 
than the average commercial aluminum, and methods 
are being adopted that will greatly reduce its cost. 

RIVER AND HARBOR IMPROVEMENTS, 

with special reference to the New York entrance, was 
a paper of importance by L. M. Haupt. The author 
maintained that all structures of any considerable 
magnitude intended to regulate currents, and resting 
on sandy or alluvial bottoms, violated the fundamental 
requirement that they should not hinder the ingress of 
the tide nor injuriously modify the currents. Also, 
that dikes or jetties were, to a great extent, below the 
zero plane of action of waves of translation, and de- 
pended for strength on their mass, which was fre- 
quently made up of small fragments not cemented. 
Such constructions occupy a large volume, produce 
great pressure of leverage, result in serious modifica- 
tions in rivers and harbors, are needlessly expensive, 
and cannot be readily changed if once wrongly located. 
Mr. Haupt's suggestion was a solution of all these dif- 
ficulties by a floating system of deflectors attached to 
buoys or floats, and anchored to heavy moorings of 
ground chains, held by screw disks sunk in the 
bottom. 

This system is to be guyed in place on the ebb side 
by wire cables, and depends on the tensile strength of 
wrought iron for its efficiency. Its parts can be readily 
assembled, occupy little space, admit the tides readily, 
yet practically control the currents and deflect them 
upon the obstructions to be removed. It is compara- 
tively inexpensive, and can be quickly erected or taken 
down. The physical conditions of the problem at 
Gedney's Channel were stated, attention called to the 
existence of a peculiar deep basin on the bar, and the 
method of utilizing the cause that maintains it for the 
improvement of the channel, Various other plans for 
the New York harbor were commented on. Stress 
was laid on cutting only so much of the crest of the 
bar as would secure the requisite channel, as excessive 
cutting was a needless expense, and might injure other 
channels. Haupt's system depresses the plane of tidal 
scour on the bottom, while it increases the local 
volume of the stream, removes enough material to 
give a clear channel of thirty feet or more, and main- 
tains it against the forces of the flood at a minimum 
of time and cost. 

THE SOCIAL WASTE f>¥ GREAT CITIES, 

%. paper read by S. L. Seaman, before the section of 
Economic Science, set forth facts of a startling nature, 
whether considered by the scientist or philanthropist. 
A great city is a body politic, having a legitimate 
waste attending its most thrifty growth, and likewise a 
pernicious waste that is a dead loss of social capital, 
threatening ultimate disintegration. A professional 
service of ten years in New York city, chiefly under 
the Board of Charities and Correction, enabled the 
writer to speak understandingly. The contrast was 
marked between the popular apathy as to the devasta- 
tions of vice and crime and its dread of flnancial re- 
vulsions and pestilence, although the former causes 
more poverty, disease, and misery than the latter. The 
' ' waste " was signally illustrated by the fact that the 
chain of beautiful islands studding the eastern border 
of the metropolis for more than eighteen miles had 
been surrendered to the service of the criminal, aban- 
doned, and pauper classes ; and also by the incalcu- 
lable outlay from the municipal treasury and private 
beneflcence for the support of vice and crime, far 
beyond the cost of reparative and educational institu- 
tions. Besides the waste of land and money, there are 
16,000 colonists on these islands, the ooze of the 
metropolis, and increasing with greater rapidity pro- 
portionally than the remaining population. The 
whole police are in necessary and congenital relation 
to this waste, which is the fatal price of crime. The 
sources of social waste are mostly hidden — under-paid 
labor, gangs of friendless children, hoodlums baffiing 
the authorities, the army of tramps, those crippled in 
reckless competitions and flnancial disasters, badly 
managed labor disturbances, the heredity of vice, the 
practical helplessness of the fallen and the pauper 
class, the Old World drift of outcasts, the sewage of in- 
temperance and debauchery. The flrst condition of 
reform and a masterly resistance to this waste lies in 
the selection, for official supervision, of cultured men 
versed in sociology, alive to the high functions of such 
a trust, and absolutely beyond the reach of all political 
entanglements. 

THE BOTANICAL CLUB. 

During the Minneapolis meeting, three years ago, 
permission was obtained to organize a botanical club 
in connection with the A. A. A. 8., provided its meet- 
ings were not brought in conflict with those of the 
general association. Each year since has witnessed 
the growth of the club, until this year it held daily 
sessions from eight to ten A. M., and organized sepa- 
rate excursions and receptions, and the members were 
distinguished by badges. The general feeling is that 
this is all right, but is a new departure, and worthy of 
special comment. 



The National Microscopic Society also meets 
at the same time and place with the general associa- 
tion. It is neoessarily somewhat exclusive, and yet 
the intention is expressed of holding at least one open 
meeting during the sessions, to which all will be made 
welcome. 

No decision was reached as to the next place of 
meeting, and it is a significant fact that no invitation 
came from any quarter. Possibly the unwieldy size 
and burdensome cost of these meetings furnish an ex- 
planation. And yet there is probably no cheaper way 
of disseminating science among the masses, and the 
necessary cost is no greater than that of many other 
popular gatherings whose burden is borne uncom- 
plainingly. The fact having been stated that Prof. 
F. W. Putnam, the laborious permanent secretary, 
had advanced $3,000 to meet arrearages from year to 
year, led to the subscription of various liberal sums 
toward a fund to liquidate that indebtedness. 

The officers chosen for next year are follows : Presi- 
dent, S. P. Langley, of Alleghany, Pa. ; Vice-Presi- 
dents, (A) Wm. Perrel, (B) Wm. A. Anthony, .(C) A. B. 
Prescott, (D) Eckley B. Coxe, (E) G. K. Gilbert, (P) 
W. G. Farlow, (H)D. G. Brinton, (I) Henry E. Alvord ; 
Secretaries, F. W. Putnam, W. H. Pettee, J. C. Arthur, 
besides the secretaries of the sections ; Treasurer, 
William Lilly, of Mauch Chunk, Pa. 



Soda liOComotlTes. 

The Philadelphia Record says : At the Baldwin Lo- 
comotive Works there are in course of construction 
four locomotives, which are designed to be run by soda, 
which takes the place of flre under the boiler. Soda 
has much the same power as coal, without any of the 
offensive gases which that fuel emits. The engines 
are now nearly flnished, and are to be shipped within 
two weeks to Minneapolis, Minn., and are to be run on 
the streets of that city, where steam engines are for- 
bidden. 

The engine has much the same appearance as a pas- 
senger car. It is about 16 ft. long, entirely boxed in, 
with no visible smokestacks or pipes, as there is no 
exhaust or refuse. The boiler is of copper, 84J^ in. in 
diameter and 15 ft. long, having tubes running 
through it as in steam boilers. Inside the boiler will 
be placed five tons of soda, which, upon being damp- 
ened by a jet of steam, produces an intense heat. 
When the soda is thoroughly saturated, which will oc- 
cur in about six hours, the action ceases,' and then it is 
necessary to restore it to its original state by forcing 
through the boiler a stream of superheated steam frMn 
a stationary boiler, which drives the moisture entirely 
from the soda, when it is again ready for use. The ex- 
haust steam from the cylinders is used to saturate the 
soda, and by this means all refuse is used. gj^ 

These engines are the flrst of their kind that have 
been built- in this country, and are being constructed 
under the supervision of George Kuchler, a German 
engineer. The engines will have about the same power 
as those on the New York elevated roads, and will 
readily draw four light ears. 

Soda engines are now used in Berlin and other Euro- 
pean cities very sufBcessfully, and they also traverse the 
St. Gothard Tunnel, under the Alps, where the steam 
engines cannot be used, because the length of the tun- 
nel renders it impossible to devise a system of ventila- 
tion which will carry off the foul gases generated by a 
locomotive. So overpowering would those gases be- 
come that suffocation would ensue. 

A full account of the soda locomotives, with several 
illustrations, will be found in Scientific American 
Supplement, No. 483. 



Open and Close Couplings. 

Some very interesting experiments were made dur- 
ing the closing days of the brake tests at Burlington, 
la., to test the effect of open and close couplings upon 
the ability of a locomotive to start a train. This has 
been a matter of hot dispute betweed the link and 
hook coupler men for a good while, and it is strange 
that the matter was not long ago determined by actual 
experiments. At Burlington it was found that the 
locomotive could start on a lead 49 loaded cars close 
coupled and 48 with ordinary link and pin coupling. 
Afterward, on the grade, the engine started 38 cars 
with each method of coupling. The general results 
seem to establish the conclusion that the loose slack of 
open couplings is of no advantage in starting a long 
and heavy train, and that the draw-bar springs give 
all the slack that is needed. The trains run at the 
brake tests had loose slack as follows : Westinghouse, 
10 ft. to 11 couplings; Eames, 11 ft. 5 in.; the Ameri- 
can, 11 ft. 8 in., and the Widdefleld & Button, 8 ft. 9 in. 
to the same number of couplings. This would give 
from 40 to 50 ft. of slack to be taken up before the 
draw-bar springs were moved in the flf ty-car brake- 
test trains, an amount sufficient to cause the severe 
shocks of the stops. The results of these experiments 
are undeniably favorable to the hook coupler interests, 
though doubtless close couplings can be made with 
links as well. In the train used at Burlington, the 
loose slack was taken up by iron wedges in the links. 
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ENGINEEBINO INVENTIONS. 
A car coapling has been patented by 

Mr. George L. Walton, of Bougere, La. The invention 
consists in providing an ordinary drawhead with ellip- 
tic springs placed longitudinally, to hold a coupling 
link in a horizontal position, to enter a corresponding 
drawhead in an aftroaching car, to be coupled auto- 
matically. 

A railroad signal has been patented by 

Mr. Theodor R. A. Weber, of New York city. Two 
signals are combined by rods with each other and with 
mechanism at the sides of the rails for operating the 
rods, whereby the signals are automatically set to dan- 
ger by a train and are not changed until the train leaves 
the section. 

A dumping car has been patented by 

Mr. John Scully, of South Amboy, N. J. Combined 
with the car body and doors at the bottom of the car ,iB 
a vertically movable bar, whereby the doors may be 
opened and closed by a positive movement of the bar 
longitudinally, which gives a positive down thrust upon 
the doors, or by which they may be held at any desired 
angle to regulate the discharge. 

* A railroad gate has been patented by 

Messrs. Henry Cluever, of Albany, and Nicholas The- 
len, of Schenectady, N. Y. The construction is such 
that as a train of cars approaches the gate the engine 
wheels strike down a lever which rocks a shaft that 
operates wires t o draw down sliding bars, that allow the 
gate bars to swing down by their own weight, the gate 
being then opened by the wheels in passing. 

A car coupling has been patented by 

Mr. James H. Pollard, of Clarence, Mo. This invention 
covers novel features of construction and combination 
of parts for a coupling which will work automatically 
with a link of an approaching car, having any ordinary 
link and pin drawhead, and which can be worked with 
drawheads of different heights, and the coupling and 
uncoupling can be done from either side or the top of 
the car. 



HEGHAHICAL INVENTION. 
A chuck has been patented by Mr. Ed- 
win F. Lindsey, of Bristol, R. I. The invention con- 
sists principally in providing the jaws with spring seats, 
or supports for opening them, to recell^ the shank of 
the tool, the jaws having also inclined outer surfaces to 
act in connection with a bevel in the chuck core for 
closing the jaws upon the tool, with other novel features. 



AOBICTTLTUBAL INVENTION. 

^ A fertilizer distributer has been patent- 
ed by Mr. James Van sicien, of Jamaica, N. Y. It is 
so made that the discharge opening can be closed, the 
stirring mechanism thrown out of gear, and the plows 
raised from the ground, by a single lever, and all re- 
turned to working positions by operating a treadle, 
whicb<;aTi be adjusted to distribute more or lesB fertil- 
Izen^Kie acre. 

"^ _ ♦-#.< 

MISCELLANEOUS INVENTIONS. 

An oil cup has been patented by Mr. 

John Da vies, of Peckville, Pa. It is designed to be 
readily adjusted for delivering more or less oil, and 
thicker or thinner oil, or to prevent delivery altogether 
if required, "being adapted for oiling journals, steam 
cylinders, and other f rictional surfaces. 

An ice cream freezer has been patented 

by Mr. Charles Hedges, of Grinnell. Iowa. This inven- 
tion relates to a wagon or vehicle adapted to carry ice 
cream in freezers, and covers a mechanism driven from 
the vehicle wheel or axle for operating the freezer as 
the vehicle travels along the road, the vehicle being liso 
adapted to deliver milk or other produce. 

A calculator has been patented by Mr. 

Luther M. Carmical, of Jonesville, Va. It is so made 
with nine parallel bars , each bearing nine equidistant 
marks, by adjusting certain rings on the bars, to indi- 
cate the multiplier, and selecting tablets whose first 
cumbers correspond to those of the multiplicand, then 
moving the device from right to left over theHablets, 
the product will be indicated by the number over 
which the rings pass. 

A corset clasp has been patented by 

Mr. Francois F. Delpy, of Paris, France. It is a plate 
apertured and bent to form a hook, with a plate aper- 
tured and provided with a tongue, making a clasp of 
which only a small portion of the metal projects, it 
being mostly covered by the trimming, the clasp being 
one which can be rapidly and conveniently operated, 
and which cannot damage the garments or injure or 
pinch the skin. 

A target trap has been patented by Mr. 

Franklin J. Curran, of Stanford, Ky. It is for casting 
the frangible targets used in shooting matches, and the 
target holding and releasing devices are supported on 
the outer end of a casting lever, in such w*y that the 
targets will be cast in different vertical planes, to be 
readily distinguishable from all points, the invention 
covering various novel features in construction and 
combination of parts. 

A machine for cutting leather has been 

patented by Mr. George W. Gross, of Oxford, N. J. 
It is a readily adjustable machine for cutting leather 
into stripe and straps of various widths, combining 
with feed rolls, a horizontally adjustable gauge plate 
in front of the rolls, adapted to regulate the width to 
be cut, and a vertically movable plate adapted to bear 
on the leather being cut, the machine being calculated 
for hand or power operating. 

An automatic stock water tank has 

been patented by Mr. Richard H. Barber, of Galena, 
Kansas. It has end troughs for horses and cattle, too 
high for use by smaller animals, and side troughs for 
sheep, hogs, etc., in which the water is furnished as 
the animal steps upon a tpeadle in going to the trough, 
the water always being freshly furnished and the tank 
easily inclined ; the invention is an improvement on a 
ormer patented invention of the same inventor. 



A wagon brake has been patented by 

Mr. Edward M. Allen, of Staff ordj Md. It is an im- 
provement on a former patented invention of the same 
inventor, providing a simple and convenient mechan- 
ism by which the oscillating b ody support, operating 
the brake, may be connected with the tean^attaching 
device, so that when the team is stopped on a level or 
when ascending a hill side, the part may be so adjusted 
that any forward motion of the team will serve to ap- 
ply the brake with great force. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion; at>out eight words to a line. 
Advertisements must be received at publicaiion (^c« 
as early as Thursday morning to appear innext issue. 



Concrete Apparatus, etc. Ernest Ransome, S. F., Cal. 
Devices of Advertisers. 
So many devices are resorted to by advertisers, that the 
ordinary reader sometimes becoms shy of the temptlne 
paragraph, fearing the advice that is concealed in it like 
a pill in jelly. Who, for instance, on beelnnlnK this 
item, would have bupposed that its purpose was to make 
known the truth that Dr. Sage's Catarrh Remedy is what 
it claims to be— a cure for a disease at once loathsome 
to friends and annoying and even dangerous to the suf- 
ferer? 

Lesner's Improved. 

The cheapest and best Turbine Water Wheel. 

Prices greatly reduced. 

Send for prices and guarantee. 

Wm. B. Wemplis Sons, 

Fultonvllle, N. Y. 

Gillham^s Guard and Platform Doors forrailway cars, 
to exclude smoke, dust, etc. Patent and all improve- 
ments for sale. For price and particulars, address R. J. 
Gillham, lock box 177. Orlando, Orange County, Pla., for 
the U. S. ; or John W. Anderson, lock box S27, Orlando, 
Fla.i for Canada. 

Engines, BTs, all sizes. Lock Box J, So. Windham, Ct. 

The Enowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

Guild & Garrison^s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"iifctle IFonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

HaswelVs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics. Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munri & Co., 361 Broadway, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

^ystrom's Mechanics.— X pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E.. 18th edition, revised and greatly enlarged, plates. 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos floods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

Supplement Catalogue. — Persons In pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
BNTiPTC American Supplkment sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers. New York. 

Universal & Independent 2 Jaw Chucks for brass work, 
bothbox & round body. Cushman Chuck Co., Hartf ord,Ct. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 ^^T Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., 112 Liberty St., New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be paten ted in 
Canada. Cost for Canadian patent, $10. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

"How to Keep Boilers Clean." .Send your address 
for free 88 page book. Jas. C. Hotchkiss,93 John St., N. Y. 

Barrel, Eeg, Hogshead, StaveMach'y. See adv. p. 366. 

Iron and Steel Wire, Wire Bope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

"Illustrations and Descriptions of Recent Locomo- 
tives " ; enlarged edition ; ^ engravings ; ready Sept. 1. 
Price, $3.50. Send for circular to the BaHroad Oazette, 
78 Broadway, N. Y. 

Send for catalogue of Scientiilc Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 



TO IKV£NTOBS. 

An experience of forty years, and the preparation of 
more than one hundred tbousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice omtioth continents, and to possess un-* 
equaled facilities for procuring patents everywhere. A 
synopsl^of tbe patent aws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For vrhlch I>etters Patent of the 
United States were Granted,. 

August 17, 1886, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Abdominal bandage, W. & J. Teufel 547,533 

Alarm. See Burelar alarm. 

Alcohol, mailing, C. Ordonneau ii47,731 

Ash pan, self-closing, E. A. Jaclcson 347,351 

Atomizer, A. B. Tutton 347,750 

Axle box, car, A. C. Hebert 347,599 

Axle, car, J. Bourne, Jr ,- 347,563 

Axe.car, J. J. Kelly 347,363 

Axles, device for straightening carriage, J. A. 

George 347,688 

Bag. See Feed bag. 

Bag holder, T. H. Smith 347,393 

Baling press, P. K. Dedericli. 347,327 

Bar. See Cultivator bar. Grate bar. 

Bars, etc., converting tires into, C. B. Beach 347,459 

Barley, wheat, etc., machine for pearling, C. O. 

Webb 347,540 

Barrel malting machine, G. W. Paclier 347,370, 347,372 

Bath apparatus, W. F.Lambert 347,430 

Battery. See Voltaic battery. 

Battery and battery plate, H. Woodward 347,754 

Bed bottom, spring, E. P. Berray etal 347,556 

Bed lounge, O. Stechhan 347,446 

Bell, B.N.Williams 347,452 

Belt, therapeutic electric, I. Gray 347.592 

Bit brace, W. P. BuUard 347,417 

Blaclcing boxes and brushes, holder for, W. A. 

Pope 347,641 

Boilers, raising steam in locomotive, W. H. Cow- 
ell 347,420 

Bone blanlcs for handles, machine for milling, A. 

C. Estabrooli 34];,699 

Boot or shoe stretcher, Haentges & Fisher 347,485 

Boot, rubber, B. Sloan 347,653 

Boots and shoes, milling too] for heels of, W. P. 

Corson 347,689 

Boots and shoes, sole moulding machine for, D. 

Knox 347,429 

Bottling machine, G. S. Slocum 347,654 

Bottles, punching holes in, D. Bylands 347,742 

Brace. See Bit brace. 

BracEet. See Scaffold bracket. 

Bral£e. See Car brake. Locomotive brake. Sled 

brake. 

Brake, J. MuUer 347,601 

Breast ring attachment, J. Thornton 347,5fl3 

Brick for ventilation, M. M. Smith 347.392 

Brick kiln, G. W. Sharer 347,660 

Brick kiln, J. Wilson 347,453 

Brick machine, J. J. Kulage , 347,356 

Broneing machine, W. B. SUverlock 347,652 

Brush handles, machine for graving. A, C. Esta- 

brook 347,700 

Brushing machine, shoe, T.i. T. Jones 347,715 

Buckle, Gable & Williams 347,340 

Bung vent, F. M. La Boiteaux 347,723 

Burglar alarm. Cooper & Kohl 347,688 

Burial casket, Rappleyea & Sparks 347,739 

Burner, See Vapor burner. 

Button, N. C. Newell 347,633 

Button, hinged shoe, ZoUer & Gardner 347.410 

Button or stud, coller or cuff, B. Benedict 347,5.56 

Cabinet, E. E. Pettit 347,6o« 

Camera. See Photographic camera. 
Can. See Oil can. 

Can opener, E. A. Wheeler 347,674 

Candlestick attachment, G. Grisel 347,484 

Candlestick, miner's, T.Cox 347,691 

Candy whistle mould, A. J. & A. Wisner 347,406 

Car brake, H. F. Cook .• 347,575 

Car brake and starter. D. Hall 347.346 

Car brake shoe, L. S. Colburn 347,419 

Car coupling, E. Apgar 347,679 

Car coupling, J. H. Pollard 347,511 

Car coupling, C. Thayer 347,660 

Car coupling, G.L. Walton 347,5vi7 

Car coupling, W. E. Williams 3(7,409 

Car coupling, W. D. Woodward 347,547 

Car, dumping, J. Scully 847,623 

Car, freight, J. F. Batohelor 347..553 

Car motor, J. S. Connelly 347,470 

Car spring, C. T. Schoen 347,647 

Car, stock, Moorshead & Bixby 347,632 

Car wheel, E. E. Procter 347,735 

Cars, chair fitting for drawing room, G. Leve 347,758 

Carbureting gas, apparatus for, J. S. Tibbets 347,663 

Card, show, J. Thoubboron 347,634 

Carding cylinders, apparatus for winding toothed 

wire on. Proctor & Knowles 347,7*6 

Carding engine, D. M. Thompson 347.662 

Carding machine, H. L. Moulton 347,728 



Clock ana indicator systems, electric, T. C. H. 

Vance 347,399 

Clock hand and dial, illuminated, A. Speer 347,528 

Clock movement, H. P. Prulm 347,737 

Clock system, electric, C. L. Clarke 347,673 

Closet. See Water closet. 

Clutch, M. W. Grovesteen 347,708 

Composing stick, W. H. Golding 347,591 

Compound motive power engine, C. Koch 347,619 

Confectioner's dropping tube, J. Bentel 347,460 

Cooking jitensils, device for carrying off smoke 

and steam from, J. D. Bowley 347,664 

Corsets, lacing stay for, T. P. Taylor ^7,449 

Cotton gin, E. Van Winkle .%7,666 

Cotton picker, G. Bisler 347,362 

Cotton press, W. P. Carr 347,468 

Coupling. See Car coupling. Hose and pipe coup- 
ling. Pipe coupling. 

Crayon holder, O. A. Moses 347,439 

Cultivator, E. E. Eddington 347,583 

Cultivator, E. E. Krause 347,722 

Cultivator, J. H. Mason 347,725 

Cultivator and hoe, combined, A. G. Christman.. . 347,320 
Cultivator bar and cultivator clip, Zehner&Elsen- 

hour 347,766 

Cultivator, cotton planter, and fertilizer distribu- 
ter, W. Wimpee 347,646 

Cup. See Oil cup. 

Curtain fastener, W. Wiedemann 347,643 

Cuspidor, G. Kochendorfer 347,354 

Cut-out switch, A. G. Dailey 347,576 

Darning last, M. B. Crowninshield 347,757 

Dental plugger, A. W. Browne 347.667 

Denture, artificial, J. L. Williams 347.544 

Derrick, hay stacking, O. Youman 347,766 

Door check, F.ISaunders 347,617, 347,613 

Door check, C. H. Shaw 347,525, 347,628 

Door, elevator, P. Scheeler 347,519 

Door fastener, barn, J. S. Trout 347,748 

Door hanger, E. L. Dunham 347.694 

Dovetailing machine, T. Carter 347,418 

Draught regulator, J. Ashcrof t 347,650 

Drainer, dish, M. A. Vail 347,666 

Drawing machinery, screw gill. Smith & White- 
head 347,656 

Drier. See Lumber drier. Wool drier. 
Drill. See Bock drill. 

Dust box, J. H. Ethridge 347.701 

Dyeing apparatus, L. Weldon 347,404 

Dynamite, M. Eissler 347,424 

Eaves trough hanger. D. H. Harman 347,:M8 

Egg preserving apparatus, T. J. Moore 347,498 

Electric current converter, B. A. Ripley 347.642 

Electric signal, automatic, H. O. Nickolson 347.634 

Electric train controlling system, F. J. McQueen.. 347,628 

Electro magnetic valve, M. W. Grovesteen 347,707 

Elevator. See Hay elevator. 

Elevator, A. J. McAdam 347,433 

Embroidery frame and stand, combined, J. C. 

States 347,743 

Fabric. See Knit fabric. 

fi'rabic for window shades, etc., improving the fin- 
ish and durability of , V. G. Bloede 347,315 

Fabric or material for interior decorations, etc., 

metal faced, T. & J. Millot 347,49r 

Fanning mill, G. & J. W. Gray 347,706 

Fare register, J. W. Meaker 347,437 

Faucet, screw, J. Jaeger. 347,609 

Feather renovator, Baruch & Williams 347,468 

Feathers, machine for scraping the quills of, J. 

Hawlowetz 347,486 

Feed bags for animals, F. P. Eastman 347.582 

Fence machine, W. Van Horn 347,400 

Fence machine, wire, A. Boggs 347,562 

Fence support, G. H. & J. S. Hume 347,713 

Fence, truss hedge, J. N. Bdgerly 347,423 

Fence, wire, J. S. Upton 347,751 

Fences, machine for making wire and picket, W. 

C.Walker 347,668 

Fertilizer distributer, J. Van sicien 347,535 

File stand, E. D. Parsons. 347,504 

Filter, T. Luce 347,432 

Filter, C. H. -Weiderman 347,403 

Fire extinguisher, chemical, C. T. Holloway 347.606 

F te ext bgulshing apparatus, A. Greenleaf 347,593 

Flask. See Moulder's fiask. 

Flour, bolting and purifying, J. V. Davis 347.326 

Folding rack, L. F. Palmer 347,782 

Frame. See Embroidery frame. 

Fruit picker, W. B. Mayfield 347,495 

Furnace. See Gas furnace. Locomotive furnace. 
Portable furnace. 

Furnaces, ash pit for, C. T. Schoen 347,522 

Furnaces, feeding air to, J. Ashcrof t 347,649 

Game counter. J. A. Brittain 347,467 

Game of baseball, parlor. J. H. Gaflhey 347,704 

Game, puzzle, A. B. Harris 347,596 

Garment hanger, M. H. Cazier 347,669 

Gas, decomposing and carbureting natural, J. M. 

Critohlow 347,693 

Gas engine, J. H. Clark 347,469 

Gas engine, Hodgkinson & Dewhurst 347,603 

Gas engine, B. F. Smith 347,656 

Gas furnace, regenerative, Fourcault & Jacques.. 347,703 
Gas, manufacturing hydrocartion, W. F. C. M. 

Mccarty (r) 10,757 

Gate, J. L. Kopecky 347,620 

Gate, M. M. Roberts 347,740 

Gate post, M. A. Sparks 347,658 

Glass bottles, forming indents in, D. Rylands 347,741 

Gluing machine, E. Densmore 347,329 

Grain binders, tension device for, E. Pridmore.... 347,376 

Grain separator, J. T. & A. E. Smith 347.391 

Graining, J. Hammerl 347,595 

Grate, H. M. Weaver 347,401 

Grate bar, J. Ashcroft 347,648 

Grate, fire, G. Jones 347,363 

Grate, stove or furnace, J. B. Jones 347,714 

Grenade, hand. Fowler* Shelman 347,687 

Grinding mill, D. C. Stover .•. 347,531 

Guard. See Window guard. 
Hanger. See Door hangei^ Eaves trough hanger. 
Garment hanger. 



Carrier. See Cash carrier. Rein carrier. Harness bridle attachment, H. H. Brandes 347,464 

Cartridge loading machine, C. Wonacott 347,466 Harrow, E. F. Stoddard 347,530, 347,744, 347,745 

Case. SeeLampcase. I Harvester, W. N. Whitely 347,677 

Cash carrier, G. H. Spangler 347,667*Harvester, cane and corn, B. B. Bollinger 347.,316 

Caster, furniture, W. H. Tucker 347,749 | Harvester reel, J. Bachman 347.551 

Ceiling and fioor, fireproof, C. F. W. Doehring 347,474 Harvesting and binding machine, grain, J. Knoop 347,617 



Cement, hydraulic. Murphy 4 Lord 347, 

Chain, drive, M. Dutrisac 347,697 

Chain links, machine for trimming and coupling, 

N. B. Fassett 347,338 

Chains, spring link and bar for, A. W. Coi..347,421, 347,422 
Chair. See Invalid chair. Swingingand reclining 

chair. 

Chimney cap, W. L. Stevens 347^94 

Chuck, E.F.Llndsey 347,491 

Chuck, S. O. White 347,676 

Chuck for rock drills, J. & J. G. Throckmorton. ... 347,397 

Chuck, lathe, W. L. Sweetland 347,395 

Churn, N. Barnesley 347.312 

Cleaner. See Lamp chimney cleaner. 



Harvesting machine, C. F. Craver 347,6! 

Hat sweats, stitching reed covers to, J. A. Brauti- 

gam 347,466 

Hay elevator, J. Benson 347,680 

Hay loader, A. Smith 347,389 

Hay rake and loader, combined, F. C. Davis 347,578 

Hay raker and loader, combined, L. C. McCarthy. 347,726 
Heater, See Water heater. 

Heating apparatus, steam, Z. P. Boyer 347,463 

HeelnaillngmachiDe,C. W.GIidden 347,482 

Heel nailing machine, F. F. Raymond, 2d 347,614 

Hinge, J. B. Galloway 847,341 

Hitching device, H. B. English 847.685 

Hoeing machine, cotton, J. HollinRBWorth MTidOB 
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HoK cholera remedjr, C. S. Griffith 347,483 

Holder. See Bag holder. . Crayon holder. Tobac- 
:co stick holder. 

Hoop driver, G. W. Packer 347,369 

Horseshoe calks, machine for sharpening, H. 

Bastetal 847,698 

Horseshoe . natls, . machine for forging, J. H. 

PblUipa.. 347..yO 

Hoseand pipe coupling, P. J. O'Connor 847,366 

House. See Toy house. 

Hub, J. C. Hoiloway, Sr ,.... 347,427 

Hub, vehicle, J. C. Hoiloway. Sr 347.426 

Hub, vehicle. J. Maris 347,623 

Ice^eam freezer, C. Hedges 347,6C0 

Indicating apparatus, C, L. Clarke 347,571 

Ingot mould, compound, C. Parkin 347,636 

Injector. W. P. Brachmann 347.566 

Insulator, telegraph, J. O'Brien 347.635 

Invalid Chair. C. Clarke 347,321 

Iron by means of fluorine, dephosphorizing, J. 

Henderson 347,349 

Jack. See Jjifting jack. 
Joint. See Wire joint. 

Kettle. K. O. Eaton 347,384 

Kiln. See Brick kiln. 

Knit fabric, T. S. Baron (r) 10,V55 

Knitting machine, circular, W. H. Pepper 347,505 

Knob attachment. W. 1. Alvord 347,411 to 347,413 

Knockdown chair, Flanlgan & Harrison 847,339 

Ladder, C. H. Jackson 847,608 

Ladder, K. S. Seagrave 347,648 

Ladder, fireman's, Stnemple & Thomas 347,746 

Lamp case, K. S. Piper 347,639 

Lamp chimney cleaner, W. J. Webb 347,671 

Lamp chimneys, spring holder for, L. Pflngst 347,375 

Lamp, regenerative gas, CM. Ijungren 347,622 

Lamp shade support. S. S. Woodward , 847,456 

Lamp, street, J. Eagan 347,478 

Lamps, suspension device for, N. Jenkins 347,613 

Lawn sprinkler, J. Lawson 347,359 

Lead Dipe, E. Haas... 347,594 

Lead presses, die for, J. Hooper 347,607 

Leather splitting machine, A. G. Webster 347,402 

I,emonade, device for beating and mixing egg, W. 

F. Towns 347.398 

Letter press, Vellleux & Benington 347,536 

Lifting jack, J. w. Churchill , 847,570 

liighting device, A.K, Standish 347,529 

Liquid level indicator and controller, automatic 

electric, J. J. Ghegan , 347,589 

Liquid separator, centrifugal, J. Evans 347,702 

Liquids In vacuo, treating fermented,* ferment- 
able, and distilled. C. W. Ramsay 347,441 

Lock. See Switch and signal lock. 

Lock. L. L. Bates ... 347,554 

Lock, C. R. Uhlmann . . . . 347,664 

Lock and hasp, combined, A. R. Duryee 347,695 

Lock and latch, W. I. Alvord 347,414 

Lock escutcheon, D. H. Sherman 347,445 

Locomotive brake, H. A. Wahlert 847,407 

Locomotive furnace, P. A. Buckland 347,683 

Locomotive grate bar, T. W. Heintzelman 347,601 

Lubricator, J. Ellis 347,385. 347,&!6 

Lumber drier, G. W. Sharer 347,887 

Mailing tube, J. P. Buckingham 347,416 

Meat cutter, A.J. Eddy 347,477 

Meat mincing and sausage stuffing machine, com- 
bined. T. Williams. Jr .347.408 

Meat tenderer, T. E. Sharp 347,671 

Medical compound, 8. W. Fleming. 3»7,7S9 

Metal founding machine. H. Tabor 347,447 

Milkstrainer, C.A.Dodge.. 847,581 

Milk, vacuum evaporator for, R. Ellin 347,584 

Milking machine, cow, Beyer & Rohde 347,558 

Metal loop and catch, H. W. Cooley 347,471 

Meter. See Proportional meter. 

Mill. See Grinding mill. Roller mill. Windmill. 

Mills, tappet for stamp, C. A. Thies 847,661 

Milling machine, key seat, J. S. Waterman 347,539 

Mouldj^ See Candy whistle mould. Ingot mould. 

Moulder's flask. H. Tabor 347,448 

Mouldings, manufacturing ornamental, F. Man- 
key , 347,361 

Mop wringer, J. W. Gleasoh 347„'i90 

Motor, B. Elmore 347,479 

Motor, 1. S. Goldman 347,705 

Mowing machine, J. Gilchrest 347,481 

Musical instrumepts, key Indicator for. Carpenter 

& Wright 347,686 

Night soil, apparatus for the disposal of, J. T. 

Robbin.1 M7,.383 

Oil cup. J . Davies 347,577 

OHsrreflning vegetable, A. T. Hall 347,345 

Organ pipe, W. 1* Merrin 347,363 

Organ reeds, manufacture of, L. A. Wood 347,&46 

Oven for heating flat Irons, E. Westenbaver 347,542 

Oven, reel. Duncan & Bailie 347,475 

Padlock, W. Hover ,147.711 

Pan. See Ash pan. 

Paper box. T. F. W. Schmidt 847,646 

Paper fastener, E. Kempshall .347.718, 347,719 

Paper folding and pasting machine, T. C. Dex- 
ter 847333 

Paper for boxes, machine for scoring and cutting, " 

J. C. Marshall 347.492 

Paper for sun pictures, preparing, J. S. SImonds. . 347,527 
Pavement, self-supporting combination, C. Beut- 

tel 347.557 

permutation lock, L. G. Knowles 347,618 

Photographic camera, O. Varing M7,451 

pianos, key bottom for, S. La Grassa 347,856 

Picker. See Cotton picker. 

Pipe. See Lead pipe. Organ pipe. 

Pipe coupling. G. O. L. Jjeprevost-Bourgerel 347,461 

Pipe, machine for bending metal, C. M. Hun- 
sicker 347,488 

Pipes, etc.. covering for, T. Merrlam 847,631 

Pipes of clay, etc., machine for making sewer, E. 

T. Barden .347,457 

Piping, hanger for^f. N. Kenway 347,489 

Planter and seeder. J. M. Johnston 347,614 

Planter, check row corn, McCormIck & McClaini. 317,862 

Planter, corn, J. S. Mulhoie* 347,499 

Planter, corn, A. Runstetler .147,643 

Planters, cut-ofl'for, D. M. Parry 347,637 

Plow. gang. E. B. Erause S47.'rai 

Plow, sulky, E, A. DeWItt,.. 347,45i| 

Plows, harrow attachment for, N. W. Rew 347,380 

Porous mass for blotting.purposes and for making 

cigar pipes, etc., O. Brach 347,565 

Portable furnace, E. Densmore 347,b28 

Post. See Gate post. 

Power, automatic apparatus for accumulating 

and utilizing, J. Houlehan 347,710 

Press. See Baling press. Cotton press. 

Printing machine, cylinder, J. C. Ralrigh 347,518 

Printing machine inking apparatus, R. Miehle 347,364 

Printing machines, gripper mechanism for, B. 

Huber 347,487 

Printing machines, web controlling device for, J. 

T..rnx 347.090 

Prapurtional meter, 6. WastiDKbome. Jr '.. ZK.Wi 



347,552 

347.573 
347,480 
847,724 
347,559 

847,342 

347,476 
347,624 
347,734 
847,752 
347,574 
347,541 
347,753 
347,317 
347,591' 
347,560 



347,444 
347,4.18 
347,667 



347,443 
347,733 

347,381 

347,672 
347,568 
347,396 
347,509 
347,659 
347,506 
347,730 
347,515 

347,640 



347,496 

347,678 
347,358 

347,465 
347,431 
347,415 
347,442 
347,524 
347,610 



347,819 

347,318 
347,696 
347,436 
347,322 
347,615 



Protector. See Water closet seat protector. 

Pruning implement, R. Bartly 

Pulverizer, harrow, and cultivator, combined. J . 
U & E . D. Olaudin 

Pulverizing machine, H.B.Feldmann 

Pump, mining, J. B. Lyons 

Pump regulator, J. H. Blessing 

Pumps, expansion rubber bucket for chain, S. A. 
Goss.... 

Rack. See I^'oldlng rack. 

Radiator attachment, steam, Durrell & Gebhard.. 

Railway, cable. E. O. MCGlauflin 

Railway cross tie, E. R. Procter 

Railway crossing signal. W. Vogel 

Railway gate, Cleuver & Thelen 

Railway signal, T. R. A. Weber 

Railway signaling apparatus, W. Vogel 

Railway switch, automatic, W. S. Boyd, 3d 

Railways, grip for cable, C. A. Harvey 

Refrigerator. C. M. Biddie 

Register. See Fare register. 

Regulator. See Pump regulator. 

Rein carrier and blinder stay, combined check, F. 
Schenkenberg 

Rock drill, E. Moreau 

Holler mill, J. Walker 

Ropes or cables used in transporting loads, appa- 
ratus for supporting and guiding traveling. 
Roe & Bedllngton 

Rubber or other elastic waterproof material, sheet 
formed of India, E. L. Perry ^ 

Saccharine and gelatinous liquids, milk, etc., vac- 
uum evaporator for, N^B. Rice 

Saddletree, W. S. Webster 

Sanitary apparatus, J. R. Bryden 

Sash balance, W. J. Thompson 

Sash cord guide, P. V. Phillips 347,507 to 

ScafTold bracket, L. C. Springer 

Scraper sharpener, G. Peter 

Screen, J. Norwood 

Scythe fastening, Robertson & Danker 

Semaphore and other elevated signal lights, E. S. 
Piper 

Separator. See Grain separator. Liquid separa- 
tor. 

Sewers, catch basin Inlet and cover for, H. W. 
McDonald 

Sewing machine bobbin, C. M. & A. V. Abercrom- 
ble 

Sewing machine table, E. Laufer 

Sewing machines, presser foot for pearl braid, J. 
A. Brautlgam 

Shaft bearing, vertical, I. P. Lambing 

Shawl and bundle carrier, E. Buchholz 

Shoe and stocking, combined, S. Rauh 

Shoe fastening, J. T. Senteney 

Shutter fastener, H. Camus 

Signal. See Electric signal. Railway crossing 
signal. 

Signaling apparatus, G. W. Brown , 

Signaling policemen, apparatus for. Brewer & 
Smith 

Slate, school, J. Du Shane 

Sled, D. R. McLaren , 

SiSd brake, Costello & Aker 

Smoke consumer, J. Keane 

Soda or other mineral waters, cradle for carbon- 
ating, A. D. Puffer 

Spectacles, W. M. Pyle 

Spring. See Car spring. Vehlcle^prlBg. 

Sprinkler. See Lawn, sprinkler. 

Sprinkler, White & Gray 

Stamp and other articles, handle lock for, W. J. 
Card 

Staple forming and driving machine, P. A. Cou- 
pal ■ .'. 

Starch, manufacturing malt liquors from, W. T. 
Jebb. 347,611, 

Stave jointing machine, G. W. Packer 

Steam boiler, P. F-Dundon (r) 

Steam boiler. T. Nesom ., 

Steam boiler, M. & W. N. Rumely 

Steam engine, A. F. Hall 

Steam engine, I. R. Kern 

Steam engine or pump, W. C. Salmon 

Stone sawing machines, sand feeding mechanism 
for, D. Shortsleeve 

Stove, R. G. Shackell 

Stove, gas, C. L. Bisbee , 

Stove, gasoline. J. M. Reddy 

Sugar, etc., machine for sifting powdered, G. 
Dinkel 

Swinging and reclining chair, H. Kline 

Switch. See Cut-out switch. 

Switch and signal lock, I. May 

Table. See Sewing machine table. 

Tailors' use, curve scriber for, G. Frega 

Tambourine, C. N. Post 

Target, E. C. Taylor 

Telegraph pole, H. C. Herron 

Telegraph wire and insulator fastening, J. Wil- 
son 

Telephonic appara tus. T. J. Perrin 

Telephones, line holder for acoustic, A. W. S. 
Davis 

Tile for facing walls, etc., H. Hall 

Timepiece dial. M. V. B. Ethrldge 

Tire tightener, CD. Hammon 

■tobacco pouch, W. W. Walker 

Tobacco stick holder, F. B. Davis 

Toy house, collapsible, J. P. Buekingham 

Tray, shipping, P. T. Cramer 

Tricycle, T. O'Brien 

Tube. See Mailing tube. 

Tug. shaft, H. P. Walter 

Type bars, machine for producing, O. Mergen- 
thaler 

Type distributing machine, J. L. McMillan 

Type matrix and mechanism for distributing the 

same. O. Mergenthaler ,147,610 

Type setting machine, J. L. McMillan 347.626 

Type writing machine, W. J. Perkins 347,.173 

Umbrella support. J'. Halts 347,343 

Valve, T. F. Morrin 347,727 

Valve and overflow pipe for bathtubs, wash 

basins, sinks, etc., combined, W. Bunting, Jr. . 347,684 

Valve for beer casks, safety, J. C Schaef er 347,645 

Valve gear, engine, P. 1. Schmaltz 347,521 

Valve gear, reversible, P. I. Schmaltz 347,386 

Valve, safety, J. Sargent 347,516 

Vapor burner, M.L.Hull 847,712 

Vehicle body, G. P. Lee 347,621 

Vehicle spring. R. Mulholland 347.500 

Vehicle, two-wheeled, M. L. Knowles 347,490 

Vehicles, king bolt for, T. A. McGovern 347.435 

Velocipede, E. G. liatta 347,357 

Veneers, machine for cutting, E. Densmore 347.831 

Veneers, machine for drying, E. Densmore ,147,330 

Ventilating motor, I.. J. & J. T. Hope .147,709 

Vise. A. Montant 347,365, 347,366 

Tftltaio battery, A. F. W. Partx 347,449 

, wnfjuq.ioK.'w. H. xoiors se,va 



.147,378 
347,738 



347,405 
.147,686 
347,323 



.147,612 
347,371 
10.758 
347.502 
347.384 
847.344 
347,616 
347,644 

347,388 
347,649 
347,661 
347,379 

347,473 
347,423 

347,494 

347,760 
347.512 
347,747 
347,602 



347,454 
817,374 



;!47,325 
347.425 
3I7,.« 
347.847 
347,669 
347,579 
347,682 
347,324 
347,503 

347,670 

347,629 
347,627 



Wardrobe attachment, M. H. Cazier 347,687 

Wash bowls and bathtubs, automatic plug for, B. 

F.Smith 347,390 

Washing machine, pounder, D. C Jordan 347,716 

Watch, stop, J. Tixler (r) 10,756 

Watches, stem setting mechanism for, A. Troller 347.450 

Water closet, B. Havanagh 847,598 

Water closet seat protector, J. H. Engelhardt, Jr. ,147,586 

Water closets, handle or pufl for, W. H. Bate 347,313 

Water heater, J. R. Denlson 347,332 

Weather strip, I.,. L. Mast 347.493 

Well digging rigs, sand reel for, R. S. Battles. ..... 347,314 

Well drilling machine, W. J. Pringle 347,377 

Windmill, G. W. Rundlett 347,385 

Window guard, J. Kaufman 347.717 

Window shade, G. W. McGIll 347,434 

Window washing machine, R. H. Schenck 347.520 

WU-e colling machine, G. Hlldreth 347,360 

Wire colls, machine for forming, W. Kleese 347.720 

Wire joint, C Mclntlre 347,625 

Wire stretcher, D. C Bowen 347,462 

Wires, tool for uniting, L. E. Whipple 347,675 

Wool drier, J. H. Lorimer 347,160 

Wrench, W.H.Bradley 347,681 

Wrench, J. B. Dean 347.680 

Wringer. See Mop wringer. 

Yarns or threads, apparatus for manufacturing 

napped or filled, J. T. Waring 847,6;!8 

Yoke, neck, J. H. Hoggatt ; 347,604 

DESIGNS. 

Lamps, etc., standard for, P. B. Guerin 16.857 

Moulding. F. Mankey 16,860 

Toy cannon, trail piece for, L. C Bishop 16,856 

Trimming, R. Krause 16.859 

Watch dials, ornamentation of, A. O. Jennings .... 16,868 
Window, shade, B.BIrnbaum ^ 16,863 to 16,355 



TRADE MARKS. 

Biscuits, crackers, and wafers, Van Derveer & 

Holmes Biscuit Company 13.587 

Bolting cloth, C. S. Escher 13,581 

Carbonated beverage, C. Beck 13,579 

Coffee, J. Speidel & Co 13,586 

Salve, W.L. Fish 13,574 

Overcoats, undercoats, pants, and vests, T. R. 

Boone 13.571 

Paper, writing, Wilkinson Bros. & Co 13,577 

Pianos, grand, square, and upright, J. & C. 

Fischer 13,584 

Pickles, Crosse* Blackwell 13,580 

Razors, Flagg Cutlery Company (limited). 13.583 

Soap, A. C. McLean 13,585 

Soap, family, N. K. Fairbank & Company 13.582 

Tobacco, combined smoking and chewing, A. Beck 

& Co 13.578 

Toilet water and hair tonic, W. G. Varin 18,588 

Underwear for adults and children of both sexes, 

Ferris Bros 13,573 

Whisky, F. W. Hunt & Co 13,575 

Whisky, J. Jameson & Son 13.576 

Yeast cakes, J. T. &H. Boyle 13,572 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
"cents^ In Ordering please state th^e number and date 
of the patent desired, and remit to Munn & Co., 3C1 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Tatenis may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full Instruction 
address Munn & Co., 361 Broadway, New York. , Other 
foreign patents may also be obtained. 



"^Dpcrfiocmcnfsi. 



Inside Vase, each in«ertion > > - 75 cents a line. 
Baclc Fase, eacii insertion - - - Si.OO^ii line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



J^SBE5T0S 



■new YORK. Th.ASBESTO. 



PUMPING MACHINERY.— BY E. D. 

Leavitt, Jr. Historical notes on machinery lor mine 
pumping. Styles of pumps used in various well-known 
mines. Direct acting steam putnps. Contained in Sci- 
entific Ambbican StJPPLEMBNT, No. ^WZ> Price 10 
cents. To be had at this ofSce and from all newsdeal- 
ers. 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16. 
Frankfort Street, N". Y. 



WREATHS OF IMMORTELLES. DE- 

scription of appara'tus used In France for making 
wreaths of immortelles for funeral purposes. With two 
engravings. Contained in Scientific American Sttp- 
PLEMENT, No. 491. Price 10 cents. To be had at this 
office and from all newsdealers. 




THE STABILITY AND SPEED OF 

YHchts. A paper by F. J. Patten, dlseussing, from the 
standpoint of mechanics, the relative merits of the 
broad, shallow yacht and the narrow nnd deep craft, or 
*■ cutter." With two figures. Contained in Scikntifio 
AMERICAN SUPPLEMENT, No. 491. Price lOccnts. To 
be had at this office and from all newsdealers. 




HAMMERS 

Braneh Office wid Factory, 203 Center Street, New Ycnk. 
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ARE INSURED AGAINST BY 

THE TRAVELERS, 

Of Hartford, Conn. 



ISSUES ALSO THE 

BEST AND CHEAPEST LIFE POLICY 

IN" THB WORLD. 

Indefeasible, Non-Forfeitable, 
World-Wide. 

ASK AGENTS TO SHOW A 00?T. 



$2,096,000 

8,4.1 7,000 

1 2,500,000 



Surplus, .... 
Assets, .... 
Paid Pollcy-Holders, 



JAS. C. BATIEBSON, 

Frmdent. 



K0DN«;Y DENNIS, 

Secretary, 



A BOOK FOR 

MANUFACTURERS 

SPON^ ENCYCLOP/EDIA^u's't»ri\°i 

Arts, Manufactures, and Commercial Products. Com- 
prising detailed descriptions of the production of Raw 
Materials, their manufacture, and the utilization of the 
waste, The articles are written by manufacturers of 
acknowledged reputation. Complete in 33 parts, price, 
75c. each, or in five volumes $27.00. covering 2,100 pages 
and nearly 2,000 illustrations, The parts are sold separ- 
ately, and a full descriptive circular will be sent on 
application. 

E. & F. N. Spon,35 Murray St., New York 



SEBASTIAN, MAY & CD'S 

ImiHTedSoNV Cutting 
JjAlIlMWPower 

Drill Presses, Chucks, Drills, 
X)ogs,and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application 
165 W* i3d St., Ciucinnatl, O 




LUBRICANTS. — A VALUABLE PA- 

per by Prof. R. H. Thurston, on the realyalue of lubri- 
cating substances, and the correct method of comparing 
prices. Contained in .Scientific Amkhtcan Suppi.k- 
MENT, No. 493. Price 10 cents. To be had ait this 
office and from all newsdealers. 



MINERAL WOOL. 

A fire-proof insulator of heat and sound. Samples and 
price list free. U. S. MINERAL WOOL CO., 

1'i CORT1.ANDT STREET, N. Y. 



ON THE LIQUEFACTION OF GASES 

and other efTects Of extreme cold, and on some pheno- 
mena of high tension. By J. J. roleman. F.C.S. I'hy- 
sical conditions of various liquids and gases dependent 
upon temperature. I-iquefaction of oxygen and hydro- 
gen, (ailletet's iipparatus.. I..iquid ethylene hb a mate- 
rial for cooling. Storage of liquefied gases. Phenomena 
associated with high temperature. Iron as a battery 
element. Contained in Scientific AMEHirAN Sup- 
plement, No. 48». Price 10 cents. To be had at this 
oflBce and from all newsdealers. 



Outting-ofFSaw and Gaining Machine. 




Special Machines for Car 
Work, and the latest im- 
proved Wood Working 
Machinery of all kinds. 

C. B. Sogers & Co., 

NORWICH, CONN., 

AND 

109 Liberty St., N. T. 



PURIFICATION OF DRINKING WA- 

ter by alum. By Profs. P. T. Austen and F. A. Wilder. 
Effect of alum In clarifying water by settling. Effect of 
alum in clarifying w»ter by filtration. How to make 
the alum solution. Contained in Scientific American 
Supplement. No. 49 i . frice 10 cents. To be had at 
this ofiSce and from all newsdealers. 




Wiley «fc RuBsell Mfe Co., Greenfl.'UI, Mass. 



THE DISCHARGE OF ELECTRICITY 

from clouds. Description, by Mr. Loudon, of a pretty 
experiment to illustrate some of the phenomena of 
thunder storms. With one SKure. Contained In Scien- 
tific Ahekioan Supplement. No. 493. Price 10 
cents. To be had at this ofBce and from all newsdeal- 




THE ONLY PRACTICAL 

ELECTRIC MOTORS 



© 1886 SCIENTIFIC AMERICAN, INC 



September 4, 1886. J 
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DYNAMO and MOTOR CASTINGS. 

EVERYTHING ELECTRICAL. 
G. W APSEV, North Cambridffe» Mass. 



NOVBLTIT ELECTRIC COmPANV. 

New Short Line Morse Telegraph Instrument, 20 ohms, 
use on line 5 to 10 miles in length. $3.00 each by mail pre- 
paid. Satisfaction gnaranteed or money returned. 

5th andXiOcust Sts., Fhlladelphia. 




ARC LIGHTING. 

iThe WATERH0U8E SYSTEM 

8Ay£8 POWER. 
(S5 to 50 per cent.) 

Has a Perfect Regulator, and 

Lamps entirely reliable. 

Evtrytbine workB in harmony 

and the objectiQns common 

to other systemB have 

been perfected. 

Tie Waterhonse Elecirlc Mfg, Co., Hartford, Conn. 



Established 1837. 
L. A I. J. WHITE, 

BUF1<-AL0, N. Y., ' 
a . Manufacturers of 

machlhe Knives, 

Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 




LIGHTNING RODS.— DESCRIPTION OP 

of the arrangement adopted by Mr. Melsens for pro- 
tecting the Brussels Hotel deVille iigalnst lightning. 
With 6 figures. Contained in Soiir.NTiiric America n 
StrpPLi MENT, No. 5iS5 Price 10 cents. To be had at 
this office and from all newsdealers. 




CLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floors. 
'Different Styles. Catalogue Free. 

GEO. P. Cl'ARK, 
Box L. Windsor Liocks, Ct. 



AUCHITECTURAL PERSPECTIVE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
UUJUN & Co.. New York, price $3.00. 




Order from our "Special List." 
TdE JOHN T. NOYE MFG. CO.. 



THE TROGHOIDED PLANE.— A PA- 

per by Lawrence Hargrave, describing some experiments 
with the troohoided plane, pointing out where nature 
may be seen working with it. and showing how it can be 
used hy man for the transmission of force. With 7 figures. 
CtMtained in Scientific American SuppiiEMKNT, No. 
4»0. Price 10 cents. To b© had at this office and from 
allnewsdealers. 




Barnes' Foo^Power MaehtDery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says : 
"Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. 1 can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. w. F. & John Barnes 
Co. A ddress 1999 Mam St., Rockf ord, til. 



FOREIGN PATENTS. 

Their Cost Uediiced. 



Tbe expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obst^acle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abi-oad 

CA N A l>A ,— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
foBpaeViTicludes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now oflFered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing, 

KN(>li VNI).— Thenew English law which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain ()n very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the licknowledged 
financial and commercial center of theworlfl.and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in tlreaf Britain, where his rights are as well pro- 
tected as in the United States. 

OTHEK COUNTRIES — Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia. Italy, Spuin (the latter includes Cuba 
and all the other Spanish Colonies). Brazil, British India 
Austral) a, and the other British Colonies. 

An experience of portt years has enabled the 
publishers of The Scientific Amekioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphfet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUN^ «fc<'0., Editors and Proprietors of THE Sci- 
entific AMERICAN, cordially Invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, ;-16l Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

.-■ Address. MUNN <& CO., 

Publishers and Patent Solicitors, 

861 firoadwf^, Kow Tork. 

BRANCH Offices: No. 622 and 624 F Street, PacUto 
BoUdlag. aear 7th Street, W&sMnjcton, D. C. 



NEW YORK BELTING AND PACKING COMP'Y. 

Tile Oidest and Ijartest MBnafactnrers of tlie Urlclnnl 

Ali other liinds Imitations and Inferior. Our name Is stamped in fall upon all our 
standard BELTING, PACKING, and BO!«E. Address 

Warehouse: |5 Park Row, opp. Astor House, New York. 

Branches: 303 Chestnut St., Fhila., ISl Lake St., ChicaKO, 62 Summer St., Boston. 




Emery Wheel. 
John H. Cheevbb, Treas. 
J. D. Cheefeb, Dep'y Treas. 



HYDRAULIC FLANGED HEADS, 

OF IRON OR STEEL, for BOILER and TANK MAKERS. 
Unequaled for Strengtli and Uniformity. 

THE DICKSON MANUFACTURING CO. 



96 Ijalse 8ti-eet, Chicairo, 



97 Oliver Street, Boston. 



ll'i Liberty Street, New York. 



THE CHEHPEST AND BEST • 

6? PARK PLACE, NEW YORK 



STEAM CATAMARAN MAY BAR- 

rett.— Plans and specificationn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and lake!}. Construction of hulls, deck beams, main 
deck, upper wurks. engine and boiler, wheel. With 10 
figures. Cotanined in Hcientific American Supple- 
ment, No. iT'J. Price 10 cents. To be had at this 
office and from all newsdealers. 



Portable FOROE and Blacksmith's hand 
BLOWER. Hammelman's Patent. The lat- 
est and besK Star Machine Company, 

Buffalo, N. Y. 



2to25H.P. 




P. O. Box 148. 



GAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H.H.LATHAM, 
Chicago Agent, 115 Monroe Street. 

WilUams k Orton Mfg. Co., 

STERLING, ILL. 



BEFORE.YOU BUY A BICYCLE 

Of any kind, send stamp to A. W. CUMPf 

DaytOtlf Ohio, for lai^e Illustrated i'rlee 

iList of NEW and Second-Hand Machines. 

- Bseoond-hand BICYCLES taken in exchange. 

BICYCLES Repaired and Nickel Plated. 





GOLD MEDAL, FABIS, 187a 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent a 
cup. It is delicious, liburishing, 
strengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons in health. 
Sold by Grocers eve rywhere. 

V. BAKER &*CO.,DorGliGster, Mass. 



EDUCATION OF THE AMERICAN 

Citizen.— A lecture by i*rof. R. H. Thurston on the 
theme: "How may we best aid in those mighty social 
movements and those tremendous political changes 
which mark the mighty progress of the race toward a 
better and a more prosperous future?" Contained in 
SciBNTiFic Amkbican Sttpplemknt, No. 5'44. Price 
10 cents. To be had at this office and from all news- 
dealers. 



E n D ft A I C Boring Bar and Tools for boring Cyl- 
run VHLCa inders and Valve Seats, without re- 
moving from the bed. But little used, and will be sold 
low. T. J. S1LSBY& SON, 

Boston, Mass. 



HYDRAULIC PROPULSION OF 

ships.— An account of some recent experiments, by Mr. 
Makinot on the propulsion of ships by water jets. 
With one engraving. Contained in Scienttpic Ameri- 
can Supplement. No, 489. I'rice 10 cents. IXi be 
had at this office and from all newsdealers. 



ICE <& REFRIGERATING 



Machines. Jarmans 
Patent. YORK MFG. 
CO., Yorli, Fa. 



?+■ 



-m-. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers con- 
tainlntr the Inyention described In Letters Patent, issued to Ell W. Blake. June 15th , 1868, togeth- 
er with New and Valuable Imphovements, for which Letters Patent were granted May Uth 
and July ^h, 1880. to Mr, S. L. Marsden. All Crushers supplied by us axe constructed undei 
the superintendence of Mr. Marsden, who, lor the past twenty years, has been connected with 
the manufacture of Blabre Crushers in this country and England. 

FARREL, FOUNDRY AND MACHINE CU., Mauufrii., Angonia, Conn. 
CUPEliANU i& BACON. Affents. New Torli. 



Bl^ nWBO I'o Introduce them, we 

ai%* WrrBK. ^Ul Give Away, 1,000 

Setf-Operating Washing Machines. If you want 

i one send us your name. P. O. and express office 

' at once. The Nailonal Co., itS Dey St., N.Y. 



REMOVAL OP SEWAGE.— BY W. H. 

White, C.E.— The Ave methods In use in Europe, and 
their relative values. Contained In SoiENTIFio Ahbbi- 
GAN Supplement, No. a'i7. Price 10 cent. To be had 
at tills office and from all newsdealers. 




ALUMINUM.— A PAPER BY F. J. 

Seymour, describing a new process for extracting alu- 
minum on a commercial basis, with engraving of appa- 
ratus. Contained in Scientific American Supple- 
ment, No. 490. Price 10 cents. To be had at this 
office and from all newsdealers. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES M ELEVATORS 

PROVIOENCE, ir. I. 



jpehfect 

NEWS PAPER FILE 

The Koch Patent File, for preserving ne^rapapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American StrpPLEMENTcanbe 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIBNTIFIC AMERICAN," in cllt. Necessary lor 
every one who wishes to preserve the paper. 

Address 

JSUNN & CO., 

PubUshers ScnL^TZPic Amebicait. 



Netioe Xo MDnHPaoturer* and Capitalistt. 
WORRELL'S IMPROVED DRYING MACHINES 

Combined Drier and Cooler : for ( Oftnm arH,in,SeAde, Green Coffee, 
(Pat. 18^2; IniocceasfaloperaUoD.)) Granulated Tobaci?o, etc. 
*»Web'* Drjrlng HlHChlne : tbrrWool, Cotton, Flax Fibre, Paper 
(Patented recently.) \ Stock, Tow, and Cloth of all kiudB. 

"HerenteB" Drier: forf Offiil,StarchRei1iae,&alt,Brewerg"arains," 
(See illas. description on-j Dlatillery Feed, " Taiika^e," Sewage, 
another page.) ( Clay, Sewage Ferti lizera, &c. 

Three different machines adapted to utilizing direct Are 
heat in the most effectual manner for drying nearly every 
dampsubstance. All iron work, in demand at home and 
abroad. The undersigned, a practical machinist, and Dri- 
er, to hasten their general adoption, is ready to make fav- 
orable offer to some energetic manufacturer, or capitalist 
to join in this enterprise which promises good returns. He 
is wiUing tolocate in any good manufacturing city. Send 
for illustrated circular and pamphlet. (No speculator 
need apply.) Address patentee an d sole proprietor, 

S. E. WORRELL. Hannibal, Mo. 



THE COPYING P AB.— HO W TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad r how to takeoff copies of the letter. 
Contained in Scientific American Suppt-ement, No. 
438. Price 10 cents. For sale at this oflflce and by all 
newsdealers in all parts of the country. 



kC ,1} '--,;-} A SPECIALTY Dvn^^^'^' 
,- JOHN GREENWOOD &C0. 

ROCHESTER N.Y. 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Bue's Little Giant Injector. 

SCREW JACKS, STUttTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 4« Cortlandt St., N. Y. 



POINTERS for tlsersof Steam Pnmps. 
Tan Duzen'R Patput Steam Pump 
( Hot or Cold. ) ,. 
Can Pump < Sandy or Impure - ,:,«,::?„„+ 
I Wateror Liquids. ) EfBoient. 
Has no moving parts, consequeo tlyno 
wear.no repairs, notrouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take n o cheap substitute. We make Ten 
Sizes. Prices from tJ to $75. Capacities from 100 to, 
20,000 gallons per hour, state for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN i& TIFT, CinciiinnCi, O. 




I New Catalogue of Valuable Papers 

contained in SciisNTiFic AUbaiCATS supplement, sent 
freeof charge to any address. 

MDNN & CO.. 36] Broadway. N Y. 



OTTO CAS ENGINE. 



GrARANTEED TO OONStTlUB 3S to TS A M V OTHER GAS ENGINE 

PER CENT. LESS GAS THAN APil Per BRAKB*HORSEPO W 



BRAKB*HORSEPO\rER 

PHILADELPHIA and CHICACO, 




[NSHRANCE aB\RIFQRD eoNN. 

*'■ CASH CAPITAC. , „.,- $4,OOO.pOO 

, {.OSSES PAID IN 67YEARS^58,750;COO 
, The ljai*Be8C and Stronirnst Company. 
[_ ! HPMTIPP PmrH»T» J- GoODNOW, Sect^y, 
li. J. npllUHjigRBST, ^^^ B.Clark, A8st.8ect*y 



Save postage by using Wea- 
ver Metal Mailing Boxes and 
En velopes.Book Corner Pro- 
tectors, metal, paper cover- 
ed. For sending merchan- 
dise of every description 
through the u. S. and For- 
eign mails. Officially approv- 
ed by P. O. Dept. Cheapest, 
lightest, strongest. No lids. 
No strings. 50,000 sizes. Send 
lOcts. for samples and in for- 
mation to The Weaver Mail- 

Ini? Envelope & Box Co., 315 Race St., Philadelphia. A. 

De O. ROSSITER, Sole Leasee. Agents wanted. 




ENGINEERING INVENTIONS SINCE 

1862.— Address of Sir F. J. Bramwell before the Institu- 
tion of Civil Engineers.— Bridge construction, pneuma- 
tic foundations, tunnels, canals, and river improvement. 
Appliances for military engineering. Uses of cement. 
Wood preservation. Iron iind steel. Bronze. Com- 
pressed steel, steam boilers. Gas engines. The soda 
boiler, trun and tide motors. Aerial navigation. Water 
supply. Transmission of power. Illumination. Liquid 
and gaseous fuels. Agricu Itural engineering. Contain- 
ed in Scientific American Supplements, Nos. 48S 
and 489. Ten cents each. To be had at this office and 
from all newsdealers. 




POLISHIHG FELTS. 

MANUFACTUBEB, 

1'.22 East IStb Street, NEW YORK. 



$10.00 to $50 00 



per night. A 
light and pro- 
fitable busi- 
ness. Masic liBUterns Hiid Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic lianterns, etc. 
1>. MANASSE^SS IVIadison ^Street, Chicago, 111. 



MACHINERY AND EDUCATION.— A 

lecture by Dr. R. W. Raymond, pointing out some inter»- 
esting analogies between the evoiutiin illustrated in the 
growth of natural forms in the visible world and the 
development and adaptation of the human mind and 
thought, as modified by environment and education. 
Contained in Scientific American Supplement, No. 
5^3' Price 10 cents. To be had at this officeand from 
all newsdealers. 



PLUmmER'S FRUIT EVAPORATORS, 

Five hundred first premiums. (All sizes.) Over six 
'thousand machines now in use. Send for catalogue. . 

3 '^ S g P' _ 



^ 


gq' 




s 


> 




a 


•E 


oi 


■s 


t; 


o 




a> 












n 


% 


s 


o 


t 




s 


be 
-a 

d 


0) 

> 




i 




The Plummer Fruit Evaporator Companyv 

Cor. Allen & Fitzhugh Streets, Rochester, New York. 



The only Real Treatise on the Subject. 

The Windmill as a Frime Mover. 

Comprehending everything of value relating to Wind- 
miUs, their Use, Design, Construction, etc. With 
many line illustrations. By A. R. Wolff, M.B., Con- 
sulting Engineer. 8vo, cloth, . . , $3.00 
MaiUdprepaiAimthe receipt of the price. Address 

MUNN &. CO., 361 Broa^may, New York. 



W ORKSHOP R ECEIPTS. 

. For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The bept late collection published of 
such a wide variety of information. 

First Series.— Bookbinding ; Candles; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography; Pottery; Varnishing, etc. i'lO pages, with 
illustrations S'^i.UO 

Second Series.— Industrial Chemistry; Cements and 
Lutes; Contectionery, Essences, and Extracts; Dyeing, 
Staining, and Coloring ; Gelatine, Glue, and Size; Inks; 
Paper and Paper Mflk'ng; Pigments, Paint, and Paint- 
ing, etc $'^.00 

Thir]i Series.-- Alloys, Electrics, Enamels a nd Glazes, 
Glass, Gold. Iron, and Steel, Lacquers and LacQuering, 
Lead, Lubricants, Mercury, Nickel, Silver, Tinf Vana- 
dium, Zinc, etc. 480 pages, 183 illustrations, . S'.i.OO 

Fourth Series.— Waterproofing; Packing and Stor- 
ing , Embalming and Preserving ; Leather Polishes ; 
Cooling Air and Water ; Pumps and Siphons ; Desic- 
cating ; Distilling ; Emulsifying ; Evaporating ; Filter- 
ing ; Percolating and Macerating; Electrotypinp; Ste- 
reotyping ; Bookbinding ; Straw-plaiting ; M usical In- 
struments; Clock and Watch Mending; Photography, 
etc S'^J.UO 

1^* Send for our complete Catalogue of books, free to 
any address. 

1^^ In ordering single volumes, be particular to men- 
tion the "series" wanted. ,, 

Sent postpaid by MUNN & CO., 361 BioadwaVf 

New VorKf on receipt of price. 



C|JRE?8fDEAF 

Peok*s Patent Ihfbovsd CusmoNED Eab drums Perfectly 
Restore tlift Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinetly. Send for 
illustrated book with testimonials, FREE. Address oreall on 
F. HISCOX, 853 Broadway, New Y ork. Mention thip paper. 



TA W C A 1/ ■■ ^ ai Bufferingf romthe ef- 
I II ffVCHIV M|i Mfectsof youthful er- 
I %0 ^^^^^v Iflblvi'ors, ear^ decay, lost 
manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free of 
charge. Addre3sFrof.F.O.FOWLEB.Moodus. Conn. 



SWIMMING.— DESCRIPTION OF THE 

method of teaching swimming employed in France ; 
with {) illustrations. Contained in Scientific Ameri- 
can Supplement, No. 4«*-i. Price 10 cents. To be 
had at this office and from all newsdealers. 



I ^%0^r Xlxhausted vitality, Nttrvou^ 

^^^^% I Beblllty, a-nd Weaknensed tn 

^^^ ^^ ^^ Men, resulting from Excesses, cured 

%# I ^\ ^h ^^ withoot Stomach Medication by 

V I \j^ \M tC ^« Hantton Boluii. 

^^ ^^ * Se&led Book f«ent ibr 2 stamps. 

SUnton Uenedr Co., 19 Park Plaee. :New Tozl» 



© 1886 SCIENTIFIC AMERICAN, INC 



158 



^fxmtxiu ^mmtm. 



[September 4, 1886. 



'^fC^Pcrfi^cniente* 



InslUe Fase* each Insertion - . . 75 cents a Hue. 
BaciE Paffe, each insertion ■ > > S1*00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




A PLAIN BRACE, A BATCHET%RACE, 
A DRILL BRACE, ALL IN ONE. 
Material, Style, Finish, Durability, in 
all respects this Brace is warranted to be 
the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it af 
the same price. MILLERS FALLS CO., 
No. 74 Chamber St., New York. 



To Business Men. 

The value of the Scientific American as fln adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries» and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wuica yuu decide it is 
for your interest to advertise. This is frequently done, 
for ttie reason taat tae agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific Ame rioan. 

For rates s«e top of first column of this page, or ad- 

^^^ WUNN & CO., Publishers, 

361 Broadway* New York. 




DRT AIRREFRlGERATINa MACHINE. 



erator, designed to deliver about 10,000 cubic feet ot 
cold air per hour, when running at a speed of 100 revolu- 
Uona per minute, and capable of redu^ns the t«upeifr< 
tareotf90°atioTeiU»sO° below xui>.Wlm«v^ ilgure«, 
showing plan and side elevations of the apparatus, ana 
diagrams illustrative of its performance. Contained in 
Scientific Amebioan Supplement, No. !i8S. Price 
10 cents. To be had a* this office and from all news- 
dealers. * 





HfJSH0RT"'«5'IEWAvl 



-Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Qifice, 237 Broadway, 



INTERNATIONAL INSTITUTE FOR 

Iiquefied<*Garbonic Gas. 

* O. BRUNLKR;857 Broadway, New York. 




WITIIBIBB^, AUUa & RICUAODSON. Manufacturers 
of latent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ba^ & Co.. Worcester. Mass. Send for Catalogue. 



I'rovltlcnoe. It. It (I'urk St.) SixminTtteB'w&lkWe8tAromBtatlo&. 

Original and Only Huililer ot ihe 

HARRIS-CORLISS ENGINE, 

with Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrloeSI.25. 

MXKTIORTHIB pAPStt. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIBNTI7IC Ahericax, continue to ex- 
amine improvements, |||||d to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now have unegtialed faeUiUes for the 
preparation of Patent Drawintrs, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sefit free of charge, on application, con- 
taining full information about Patents an dhow to pro- 
cure them; directions concerning Labels, Copyrignts, 
Designs, Patents, Appeals, Rnissues, Infringements, A8- 
signments. Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, /ree of charge, a Synopsus of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

nUNN & CO., Solicitors ot Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
tflo Building, near 7th Street, Wasbington, D. C. 
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NEW YOR K BUSINESS UFr!CL,9S-9S KjA'UEN L ANL. MANUFACT-JRtRS 

-^^HEELERjfATENT^OOD "PlLLER, 

ER,E1NIG'S LlTHOGEN |)ILiGATE pAlNT.' 
LiTHOGEiN Primer, WOOD stains 

c_SILEX: FLINTA-'D FELDSPAR. 



PAMPHLET GIVING DIRECTIoHS FORJ^INISHINe HARD WOOD FREE TO ANr ADDRESS. 
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r[S ROOFING is the perfected fonn of portable Kooflng, mannf actared by 
US for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail- 
road Bridges, Cars, Steamboat Decks, etc., in all parts of the world. 

It is supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Roof Coatings to finish, only about 86 pounds to 100 square feet. 
It is adapted for all climates and can be applied readily by unskilled work- 
men. 
Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURING COMPANY, 

BOLB uAinrrACTUSEms op ^ 

Asbestos Fire and Water Proof Building Felt, Steam Packings, Boiler Coverings, 
Liquid Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc., 

8? MAIDEN LANE, NEW TORE. 

175 Randolph St., Chfcago. 170 North 4th St., Philadelphia. Bllllter House, London. 




Indrews' Offices Bank Desks 

The finest work in the TJ. S. ; kiln 
dried lumber. All work guaranteed. 
Opera Chairs, School Desks, 61obes» 



PERMANENT BROMIDE PAPER 

for copying drawings and printing from, photographic 
negatives by lamplight or daylight. Circulars free. 

Drawings copied, enlarged, or reduced. Send for esti- 
mates. The EASTMAN DRT PLATE & FILM CO., 

1347 State Street, Rochester, N. Y. 




Reflectinff Telescopes. Equatorial Mountings, etc. 
Eeasonable prices. Oardam & Sons, 96 John St., N. Y. 



MILL OWNERS. 

Price of Burnham's Improved Standard Turbine is cost 
of manufacturing. Pamphlet free. Address York, Pa. 

. , ___ #, : 



power. 
THE 



SUPPLIES FROM 

HYDRANT PRESSURE 

the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Mdchmes in Hoitsehdlds. 
Turning Lathes, Scroll 
Saws, Grindstones. Coffee 
Mills, Sausage Machines, 
Feed C u 1 1 e r s , JEItectric 
lAghUy Elevators, etc. It 
needs little room, no tiring 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance;, no coal 
bills. Is noiseless, neat, 
ocHnpact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4--horse power, and 
capacity up to 10-horse 
Prices from $15 to fSOO. Send for circular to 
BACKUS WATER MOTOH CO., Newark, N. J. 





PATKNT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
Tessure. Send for Lists. 

HAND, BURR & CO., 
614 and £16 Market 8t., PMIadeiiiUa.Pa, 
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If yon vUI pnta JENKINS BROS. VALVE on tlie worst place yon can And, wliere you 
cannot keep otlier Valves tiglit, and if it is not perf ectlytigbt or does not liold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded. 

To avoid Impoaitlon, see that vaives are stamped "Jenkins Bros." 



ri John St., New York. 



JENKINS BROS., 

13 So. Vonrth St., Phila. 



79 KIlby St., Boston. 




ESSENTIAL ELEMENTS OF PLANTS. 
—A paper by Thos. Jamieson, discussing the question 
whether the reduction in the number of the chemical 
essentials of plants has reached its final limit, and 
presenting experiments to show that a further reduc- 
tion seems demanded. Contained in Scien tific Amsbt- 
CAN SupPLBMiiNT, No. 5*4. Price 10 cents. To be 
had at this ofKce and from all newsdealers. 




Arch St., Philadelphia ; 



liEATHER BELTING 

best and most reliable Belt 
ever introduced. Made by 
C.A.8CH1EUEN t&CO. 

47 Ferry St., New York; 416 
86 Jfederal Street, Boston. 



SCIENTIFIC METHOD IN MECHAN- 
Ical Engineering.— A lecture by Prof, roleman Sellers, 
showing what part that systematic, scientific metbod 
should play in the most ordinary mechanical occupa- 
tions. Contained in scientific Amebioan Rupfle- 
HBXT, No. 3*^3. Price 10 cents, lo be had this office 
and from all newsdealers. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINORtCaL SECTIONS OR COR CS OBTAINED Tl-iE WH OLE 

□ liTAWCE BORED ~ARTFSIAN WFI 1 C; 
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BORED ROUND AND STRAICHT 
AOMiTTING A lARCEK PUMP <k 

casing in proportion to 
:iz£ of hole than by any 
oth.lr ppccesj. estimates 

GIVEN AND-COrv;"fRACTv fviAOE BY 

<^:5PENNSYLVANIA 


Sraiiw^P^'^^ 


DIAMOND DRILL CO. 






BIRDSBORO PA 

MANFTRS.OF DIAMOND DRILLS 
FOR ALLKINDS OF 

— ROCK BORING.— 



AQUA PUBA 

B.Y NATUBE'S PBOCESSES 

TnrUlJ Water Male Clean. 

Matter in Suspension 
and ORGANIC and 
Semi-Soluble Ele- 
ments removed. 

Hard Water Made Soft. 

Cities JTowns, Mills, Hotels, 
and Private Houses Sup- 
plied and Resu Its 
Guaranteed, 
Scale in Boilers A voided. 
Tivo per cent, added to the 
Annual Water Bates in any 
city will give the people 
PERFECT WATER for all 
time. 
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